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A. Issues and Information for Probabilistic Risk Assessment

During the operation of a nuclear power plant, conditions exist that alter the risk of operating the

facility.  These events that result in a change, where “change” can be either an increase or

decrease in risk, fall under three general categories.  First, plant activities force certain

components to be incapable of performing their desired functions during operation.  Examples of

these activities that incapacitate components include preventative maintenance and testing (both

scheduled activities), corrective repairs to failed components (an unscheduled activity), and

Technical Specification actions (these activities could be either scheduled or unscheduled).

Second, improper plant design or maintenance could result in an unintended reduction in plant or

component reliability, potentially over long periods of time.  Examples of these reductions in

plant reliability include faulty component design such as undersized valve motor operators and

insufficient fire-barrier protection or faulty component restoration and testing after a

maintenance activity.  Third, initiating events that occur during operation cause challenges to

plant systems and operators.  Examples of these events include losses of off-site power,

miscellaneous plant transients, and loss-of-coolant pipe breaks.

To address the risk of operation, the methodology of probabilistic risk assessment (PRA) has

been accepted in the nuclear power generation industry.  In our analysis, we focus on Level 1

PRA to quantify sequences leading to core damage.  This involves the determining events that

challenge plant operation (i.e., initiating events).  Then, in response to the initiating events, the

plant response must be identified.  This identification is modeled through the use of fault trees

and event trees.  From the fault trees and event trees, the accident sequences are obtained.

A.1.1 Traditional PRA Metrics

Current PRAs have evolved beyond the performance of analyses to the application of the results

to day-to-day operation of the facility.  While the process of doing the PRA is important (in the

sense of providing value), of increasing importance is the reliance on the numerical results of the

PRA  (Melnicoff, 1999; Holahan et. al, 1998; Cunningham et al., 1999).  From the PRA, two
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primary metrics rise to dominate the risk-management (in the nuclear power generation industry)

scene:

1. Overall summary results such as core damage frequency (CDF) or core damage

probability (CDP)

2. Traditional importance measures such as Fussell-Vesely (F-V) or risk achievement worth

(RAW).

Regardless of the metric, the issue of context when obtaining and using PRA results is important.

As we have demonstrated through the formal decision making tools, the context of the decision

frames the evaluation and determination of decision outcomes.  This point should be obvious

because the PRA and the decision models are utilized/constructed with knowledge of the

problem boundary conditions.  Further, we have seen that the PRA provides a convenient

mechanism of “feeding” probabilistic information into the decision models.  This information

transfer takes place primarily by using the CDP metric from the PRA in the decision model

chance nodes.

The subject of traditional PRA metrics would be incomplete without a discussion of importance

measures.  While the topic of importance measures has been around almost since the onset of

quantitative methods in risk and reliability assessment, the use of importance measures has

become ubiquitous only within the last 15 years.  Conversely, the use of CDF and CDP PRA

metrics has been present since the inception of formal risk and reliability studies, mainly because

these two metrics are natural numerical outcomes of the analysis.

Early work in the development of importance measures is best represented by the

IMPORTANCE code developed by Lambert in the early 1970s. (Lambert, 1975)  This analysis

tool built upon the theoretical development completed by early pioneers such as Barlow,

Birnbaum, Fussell, Proschan, and Vesely (Modarres, 1993).  The IMPORTANCE software

calculated results for eight different types of importance measures, ranging from F-V to
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Birnbaum to Barlow-Proschan metrics.  While these (and others) are still in use within the risk

and reliability community, we will focus on the two most popular metrics, F-V and RAW.1

F-V represents the fraction of the total system failure probability containing an event of interest.

Or, alternatively, F-V is “the probability that event i is contributing to system failure, given that

system failure occurred” (Henley and Kumamoto, 1981).  Historically, the value of F-V for the

i’th basic event has been found by either (a) summing the minimal cut sets containing the i’th

event and dividing by the total (of all the minimal cut sets) or (b) summing the minimal cut sets

that do not contain the i’th event, dividing by the total, and then subtracting this quantity from

unity.  These two methods are shown below:

F-Vi = Qi / Qtotal (A-1)

1 - (Qj / Qtotal) (A-2)

where Qi is the summation of the minimal cut sets containing event i, Qtotal is the summation of

all of the minimal cut sets, and Qj is the summation of the minimal cuts that do not contain event

i.  Note that, in practice, software tools do not sum minimal cut sets.  Instead, a generally

accepted technique is to either evaluate the set of minimal cut sets using the “minimal cut set

upper-bound approximation” or to calculate the set probability exactly.

The RAW importance measure represents the increase in risk (or reliability) conditional upon

event i having a failure probability of one.  The increase in risk (or reliability) in this case is

relative to the nominal risk (or reliability).  Thus, the resulting RAW has traditionally been found

by

RAWi = Qi=1 / Qtotal (A-3)

                                                
1 A third metric, the “risk reduction worth” importance measure, is used frequently in modern

risk or reliability assessments.  This measure provides the same rank ordering as found by the F-

V measure.  As such, it will not be discussed.
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where Qi=1 is the summation of all the minimal cut sets where the i’th event’s probability is set to

a value of one and Qtotal is the summation of all of the minimal cut sets (at their nominal

probability values).

These importance measures (F-V and RAW) have been presented, discussed, and computerized

in numerous texts, articles, and software packages since their discovery.  Since F-V and RAW

are deceptively simple computationally, it would be natural to assume that their use and meaning

in conjunction with “real” PRA models would also be simple.  Unfortunately, this ease of use or

understanding has not been realized.  One would like to be able to use these simple summary

metrics from the PRA to guide decision-making appropriately in contexts such as the

determination of “important” plant components, where here the term “important” implies a

significance to either plant safety or risk.  As others have stated (possibly understated), “The

identification and categorization of the safety-significant SSCs is not straightforward.” (Cheok,

Parry, and Sherry, 1998)

In general, there are many ways to quantify minimal cut sets.  But, in PRA, it is standard to use

one of three methods, which include

1. Rare event approximation. – This calculation approximates the probability of the union of

minimal cut sets.  The equation for the rare event approximation is:
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where P is the probability of interest, Ci is the probability of the i'th cut set, and m is the

total number of cut sets.

2. Minimal cut set upper bound – This calculation approximates the probability of the union

of minimal cut sets.  The equation for the minimal cut set upper bound is
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where P is the probability of interest, Ci is the probability of the i'th cut set, and m is the

total number of cut sets.  Note (1) that the capital pi symbol implies multiplication and

(2) most PRA tools utilize this equation as the default method of quantification.

3. Exact – There are various methods of determining the exact probability given a set of cut

sets.  One common approach is commonly referred by the name "inclusion-exclusion"

while a second approach utilizes binary decision diagrams.

The inclusion-exclusion rule works by obtaining various combinations of the minimal cut

sets to form higher-order sets.  Then, one finds the probability from the "first order" set

(which are just the cut sets you started with).  From this value, you subtract the

probability from the "second order" set.  From this value you add the probability from the

"third order" set.  From this value you subtract the probability from the "fourth order" set,

etc., with as many passes as you have cut sets.

Note, when there are many cut sets, the exact probability calculation performed in this

fashion may be impossible to compute.

A.2 PRA Calculation Needs for the Decision Analysis Prototype

The incident management prototype will use decision models to provide the quantification

method for ranking decision options.  As part of this analysis, the PRA will need to provide input

where applicable.  Two primary methods of incorporating the PRA is through (1) the decision

nodes by suggesting decision alternatives or important decision points and (2) the chance nodes

by providing conditional probabilities related to plant operation.

The PRA normally provides a “core damage frequency.”  This metric is the rate at which core

damage events appear and is usually measured on a per year basis.  The decision model,
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however, deals in conditional probabilities, not frequencies.  Consequently, one must translate

the frequency to an applicable probability, which implies that one must know the time period

over which the frequency is defined.  The equation that will translate the rate into the desired

probability is:

P(event | conditions) = 1 – exp( - λ T) ≅  λ T (A-6)

where λ is the conditional core damage frequency and T is the mission time (i.e., the time of

interest).  This equation assumes that the event of core damage is a Poisson process with constant

rate.  Thus, the probability that we require from the PRA is both “time conditional” (via the

mission time parameter) and “configuration conditional” (via the conditions specified with

calculating the core damage frequency).

Incidents involving an initiating event are complicated by the fact that the initiator actually

happened.  Of course, any components or systems that are inoperable at the time the initiator

occurs will increase the overall risk of the event.  The PRA would need to be adjusted by setting

the specific initiator that occurred to a probability of one and the other initiators to zero.  For this

situation, the risk that is estimated by the PRA is like a “risk spike” for the event since the

initiator actually happened (as opposed to its average frequency as nominally modeled).  Figure

A-1 illustrates the concept of a risk spike for an initiating event.  In this figure, the horizontal

axis tracks the time during the plant operation when the risk spike occurred.  The “risk” or

vertical axis measures the conditional core damage hazard rate, which is the product of the

initiating event rate [λ(t)] and the conditional probability of core damage given the initiating

event [φ(t)].  This conditional core damage could be used to calculate a conditional core damage

probability that would be fed into our decision model.
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Figure A-1.  A risk “spike” as measured by the PRA conditional upon an initiator occurring.

For incidents where an initiator does not occur (which are the majority of the events), the plant

risk arises due to a component or system (or more than one) being inoperable for a certain length

of time.  Figure A-2 illustrates the risk increase that can be estimated over the duration of time.

Again, the horizontal axis is operational time and shows the start and stop of the particular

condition being evaluated.  The “risk” or vertical axis measures the conditional core damage

hazard rate, which is the product of the initiating event rate [λ(t)] and the conditional probability

of core damage given the initiating event [φ(t)].
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Figure A-2.  Risk over a length of time as measured by the PRA conditional upon a failure.

If we integrate over the area of the curve shown in Figure A-2, then we would have a cumulative

core damage probability (CDP).  The cumulative CDP would give an estimate of the risk

experienced over some length of time.

A.3 PRA Shortcomings that may Impact Decision Analysis

To calculate any PRA metric, one typically generates minimal cut sets representing CDF from

the PRA.  Generation of these cut sets is a relatively simple task (once the models are

constructed) for modern software tools.  However, once the CDF cut sets are used for the metric

determination, the analysis becomes complicated. To address these complications, the focus in

this section will be on the areas of:

1. The context surrounding PRA metric calculations.

2. The adjustments to the PRA model that are required when performing a conditional

evaluation.
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3. The limitations that are posed by the PRA model or software when performing non-

nominal calculations.

4. The uncertainty that is inherent in the PRA metric calculations.

A.3.1 Context when Calculating PRA Metrics

At a high level, there are only two “contexts” that need to be discussed when evaluating the topic

of the calculation and use of PRA metrics.  First, there is the context related directly to the PRA

model itself.   This context consists of the assumptions or boundary conditions that are implicit

in the PRA.  Second, there is the context related to the desired use of the resultant PRA metrics.

In other words, the context refers to (1) which PRA measures (if any) are applicable to a

particular decision and (2) why they are applicable.

The first type of context related to the development of the PRA is important.  The issues of PRA

construction, standards for such construction, and the resulting PRA quality (possibly measured

by the model uncertainty, another type of epistemic uncertainty) are all crucial.  For example,

many PRAs model standby components via a basic event with a demand failure probability

rather than with a standby failure rate (and “test interval”) and subsequent demand failure

probability.  This modeling approach simplifies the PRA but ultimately makes it more difficult to

use when evaluating issues that may encroach on test intervals for standby components.

To illustrate this issue of standby components further, let us look at a specific case.  For the

situation where two standby components are in parallel, the cut set representing failure of the

components would look like A * B, where A is the first standby component and B is the second

standby component.  For an individual component (say for A), its average unavailability is:

P(A) =  (1/2)  λA T (A-7)
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where λA is the standby failure rate and T is the test interval.  So, now the minimal cut set would

be evaluated as the product of A and B, or

P(system) =  ( 1/2  λA T)( 1/2 λB T)  =  (1/4)  λA λB T 2 (A-8)

The actual P(system) must be evaluated by integrating over the test interval.  When one does

this, it can be shown that the probability should be:

P(system, exact) =   (1/3) λA λB T 2 (A-9)

Further, note that the probability is the unavailability over a single test interval.  For incidents

where the time period is portions of a test interval, the calculation becomes more difficult since

the integration would need to be over non-integer intervals.

The second type of context, related to the proposed use of PRA metrics, is also of interest.

Historically, the method of calculating PRA metrics receives much greater attention than the end

use of the metrics themselves.  For example, in the U.S. Code of Federal Regulations governing

nuclear power plant operation related to implementation of the Maintenance Rule, the

prescription guidance is focused mainly on measures such as F-V and RAW.  Use of these

measures may be questioned, including

1. Why are the F-V and RAW importance measures adequate to capture “risk significant”

components?

2. Could there be situations where the prescribed thresholds of F-V > 0.005 and RAW > 2

be inadequate?  Why are these thresholds adequate to begin with?

3. What determination should be made if a component’s RAW uncertainty distribution is

partly above and partly below a value of 2?
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4. Is the calculation for RAW too draconian since it changes a component’s nominal failure

probability to a value of 1.0?

Regulators typically focus on critical incidents after establishing a baseline for public health and

safety.  For example, in the U.S., both the EPA and the NRC have penalty systems in place that

utilize an escalating fine (i.e., an economic loss) as a disincentive for jeopardizing safety.

Situations involving willful misconduct can result in large penalties.  Conversely, negligible (but

positive) impacts to public safety are accepted as a part of operation.  This “degree effect”

implies then that regulatory agencies may not worry about small changes in items such as

component failure rates or probabilities.

A part of the PRA context issue is the matter of determining which events to model and which

events to leave out.  As part of the incident advisor prototype, one of the first steps in the process

is to determine whether or not the component of interest is in the PRA.  If the component is not

directly in the PRA, one must decide whether a surrogate component is in the PRA.  In this

section, we discuss this process of querying the PRA for the component or surrogate component.

Traditionally, components in a PRA are represented by one or more basic events.  For example, a

diesel generator may be modeled by fails-to-run, fails-to-start, and maintenance events.  Further,

these basic events follow a well-defined nomenclature for the event name, thereby facilitating

their use.  Consequently, it should be relatively simple to determine if a component is directly

modeled in the PRA.  Toward this end, the prototype will provide mechanisms to search and

subdivide lists of basic events.

The issue of finding surrogate components (if applicable) is of greater interest though.  A nuclear

power plant has, as a rough estimate, over 50,000 components.  But, modern PRA typically

model between 1,000-4,000 basic events.  Consequently, the number of components directly

modeled in the PRA is substantially less than that in the plant itself.  So, a question arises as to

“where did these components go?”  As we will demonstrate via an example, these “missing”

components are either (1) subsumed by other components or (2) are omitted from the PRA

model.  An example of a component that is subsumed in the PRA includes all of the components
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making up the diesel generator.  A diesel generator consists of hundreds of parts, yet the PRA

only includes a handful of basic events representing failure of this “component.”  An example of

a component omitted from the PRA includes many of the passive (e.g., piping, wiring)

components prevalent at the plant.  Many times these components are omitted because they

(nominally) play a small part in the overall plant risk or are risk-dominated by other, related

components.

A.3.2 Adjustments Required When Using a PRA

PRA metrics of CDP, F-V, and RAW all rely on the existence of knowing the CDF (e.g., see

Equations A-1 and A-2).  It is important to note that these base-line metrics are predicated upon

"nominal" plant conditions.  In other words, the cut sets that come out of our PRA assume that

components are not failed, but instead have some average failure probability over the period of

interest. Unfortunately, for decision analysis, the analyst may have to face the situation where a

non-nominal condition is encountered.  Examples of these non-nominal conditions include the

assumption of a failed basic event for the RAW calculation and a CDP calculation conditional

upon an initiating event occurring.  These non-nominal conditions complicate the metric

calculation since the PRA will have to be adjusted or modified specifically to account for the

new contextual information.  The main complications that arise when using a PRA are:

1. Determining the appropriate nonrecovery probabilities to be applied as a boundary

condition to the PRA model.

2. Adjusting common-cause failure probabilities specific to the plant configuration

represented by the boundary condition.

3. Adjusting the default plant line-up configuration to represent the actual mode of

component/system operation.

Nuclear power plant PRAs include basic events representing failure of an operator or other plant

personnel to repair or recover an inoperable component.  These basic events are called “recovery
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actions” and are quantified by determining a probability for the operator to fail to recover an

inoperable component.  In the PRA model for the nominal case, these recovery actions are

intended to cover the general situation of a component failing at any time during the mission

time defined for the analysis.  Consequently, the nonrecovery probability is an “average” type of

value and is not specific to a particular component failure.

Common cause failure is an important part of most PRAs.  Modern PRAs contain basic events

representing common-cause failure for a set (i.e., two, three, or four) of redundant components.

For example, if three motor driven pumps are in parallel, and failure of all three pumps is

required to fail the entire pumping system, then a common-cause basic event would appear in the

fault tree model and would represent failure of all three pumps due to some common failure

mechanism.  Further, this common-cause basic event may be quantified by use of one of the

typical parametric common-cause models such as the multiple Greek letter model or alpha-factor

methods.  Assuming that this event were quantified with the multiple Greek letter model, the

basic event probability would be quantified using an equation like:

P(common-cause | three components) = Qt βγ (A-10)

where Qt is the total failure probability of an individual component, β is the conditional

probability that the cause of the first component failure will be shared by at least one other

redundant component, and γ is the conditional probability that the cause of the first component

failure will be shared by at least two other redundant components.

The quantification of the base-line common-cause failure probability is applicable only for the

nominal case.  During the calculation of a risk metric, additional information is known about the

configuration of the plant that could invalidate the nominal common-cause probability.  For

example, in the RAW calculation, the RAW calculation for one of the three redundant

components assumes that the component has failed.  Traditionally for importance measures like

RAW, the common-cause event related to failure of the i'th basic event was not adjusted at the

same time the i'th event is set to a probability of one.  If only one of the three components has
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failed, it is not correct to have a contribution to CDF representing failure of all three components.

After failure of one redundant component, only two more components are needed to fail.

One must then consider the size of the possible error if the calculation is not exact for metrics

such as RAW.  It has been discussed that the error in CDF could be significant. (Smith, 1998)

The magnitude of the potential error will depend on the structure of the PRA model and the

probabilities of the common-cause parameters.

On the surface, a nuclear power plant PRA model consists of a set of event trees (representing

accident sequences), associated fault trees (representing system failures), and basic events

(representing component failures).  Because a nuclear power plant is a complicated system for

the purpose of power generation, it follows that models capturing the risk of such a facility will

also be correspondingly complicated.  The result of this complication in modeling is that while

the high-level parts of the PRA (e.g., fault and event trees) model appear straightforward, the

manner in which the pieces of the PRA interact is quite complex.  Consequently, the assumptions

and context embedded in the PRA sometimes become quite complex, especially for non-trivial

situation like a loss of offsite power.  While modern PRA software tools have helped the analyst

manage the context of a PRA, the fact is that having effective tools to manage the pieces of a

PRA has resulted in even more complex, intertwined models.  Many PRA models have

progressed to the point where a specialized “PRA programming language” is used to take

preliminary results through a processing stage before finalizing the results.  In addition, one

should not forget that the results of these complex models are used to manage risk through

decision making.

Historically, researchers in the fields of risk and reliability analysis have found and discussed

pitfalls that abound when performing PRA types of calculations.  The issues that have been

revealed are, for the most part, still relevant today when using PRA models.  While it is not

possible to cover all potential areas of PRA analysis that complicate metric calculations, several

additional issues deserve mention.
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1. Because only a finite number of CDF minimal cut sets can be found (and stored), PRA

analysis requires the use of a frequency truncation level.  This truncation level, where

minimal cut sets below the level are discarded, affects all PRA metrics.

2. When evaluating a failure condition in a PRA, one or more relevant basic events are set

to a failed condition.  Because the PRA is a Boolean equation, one could evaluate the

failure condition using either logic (i.e., TRUE) or probability (i.e., probability equal to

one).  Unfortunately, the use of the logic approach versus the probability approach could

yield a difference in results.

3. The PRA is constructed assuming that components are in a "nominal" state.  Using the

PRA to represent non-nominal conditions raises the possibility that assumptions and

context used to construct the logic models in the PRA will not be valid for a particular

case.  Examples of this limitation include assumptions to safety-system train alignment,

standby status of components,  and accessibility of components.

4. The correct calculation for the F-V measure relies on the ability to determine

probabilities for sets of interest.  For example, if one were interested in the F-V for event

X from the Surry-1150 PRA, one must determine – from the set of minimal cut sets –

which sets (in probability space) in which the event X reside.  Note that the traditional

calculation for F-V shown in Equation A-1 does not look at sets of events.  Instead, this

simplistic calculation approximates the exact calculation.

The calculation for the F-V measure, as shown in Equation A-1, is hindered because it focuses

on minimal cut sets rather than sets of events.  When the intersection (i.e., the “overlap”) of sets

becomes large (larger than 0.1), the simplistic calculation embodied by Equation A-1 simply

does not work.  Instead, one must return to the sets in probability space – where a set represents a

minimal cut set – to evaluate the percent contribution of a set (or sets) to the overall area of all

sets representing failure.  Unfortunately, the correct calculation is difficult, and, consequently,

modern PRA software tools do not perform the calculation.  We will demonstrate this calculation

by way of a simple example.
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Assume that the PRA result is given by two sets, A and B.  These two sets represent two minimal

cut sets, where set A contains basic event X (a failure event) and basic event Y (also a failure

event).  Thus, A ∈  X ∩ Y.  Then, for the second set, it consists of events X and Z, or B ∈  X ∩ Z.

For the overall PRA results, failure occurs when either set A occurs or set B occurs.  The

resulting minimal cut sets from the PRA software would then look like

PRA = X  Y  +  X  Z (A-11)

We can quantify the PRA probability by using any standard quantification method including the

rare event approximation, the minimal cut set upper-bound approximation, or the exact

probability quantification.  If we choose to perform the quantification exactly, multiple methods

are available to perform the quantification.  For example, we could use the “inclusion-exclusion”

technique, binary decision diagrams, or the structure function for the minimal cut sets.  Let us

utilize the third approach (structure function):

S(PRA) =   1 - (1 - X Y)(1 - X Z)

=   1 - (1 - X Z - X Y + X Y X Z)

=   X Z + X Y - X Y Z (2-9)

where S indicates the structure function of the minimal cut sets.  To find the probability of the

PRA results once we have the structure function, one only needs to insert the event probabilities

into the equation and solve.  Let us assume that the probabilities used in the PRA are:

P(X) =   0.2

P(Y) =   0.5 (A-12)

P(Z) =   0.7

We can use the probabilities above to find:

P(PRA) =   0.17 (A-13)
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Now, we can determine the F-V measures for events X, Y, and Z using the traditional calculation

shown in Equation A-2.  Recall that the calculation for F-V is given by:

F-Vi =   1 - (Qj / Qtotal) (A-2)

where Qtotal is the summation of all of the minimal cut sets and Qj is the summation of the

minimal cuts that do not contain event i.  For example, the F-V for event Y would be given as:

F-VY =   1  - [P(X Z) / 0.17]  =  1  - [0.2 × 0.7 / 0.17]   =   0.18 (A-14)

It can be shown that F-VX = 1.0 and F-VZ = 0.41.  While at first glance these values for F-V may

appear correct, they are really incorrect.  The reason for the error lies in treatment of the Qj term.

In general, Qj is supposed to represent either the risk or reliability portion that does not contain

failure of event j.  The PRA is really given in terms of sets, specifically sets A and B.  These sets

are illustrated in Figure A-3 through a Venn diagram.

Figure A-3.  Venn diagram illustrating events A and B.
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Note that, in the Venn diagram, there are three areas of interest.  The far left area represents the

set A and not B.  The middle set represents set A and set B.  The set on the far right represents

set not A and set B.  In the incorrect F-V calculation, the term P(X Z) is analogous to the set B,

but set B consists of two parts, A B or (not A) B.  The area A B contains event Y.  Consequently,

the F-V calculation should discard this portion of B during the calculation, but it does not since

most PRA tools deal with cut sets, not sets.  Thus, the correct calculation of F-V can be found by

evaluating the areas (i.e., probabilities) of the sets of interest.  This calculation will be

demonstrated using the sets and basic events from the example above.

PRA(area) =   A /B + A B + /A B

=   X Y (/X + /Z) + X Y Z + (/X + /Y) X Z

=   X Y /X  + X Y /Z + X Y Z + /X X Z + /Y X Z (A-15)

=   X Y /Z + X Y Z + X /Y Z

where an “/” indicates a complement

Now, the F-V measure for Y can be found by determining all sets containing failure of Y and

then dividing this area by the total failure set area.  Specifically, this calculation yields:

F-VY =   [ X Y /Z + X Y Z ] / [ X Y /Z + X Y Z + X /Y Z ]

=   [ 0.2×0.5×0.3 + 0.2×0.5×0.7 ] / [ 0.2×0.5×0.3 + 0.2×0.5×0.7 + 0.2×0.5×0.7] (A-16)

=   [ 0.1 ] / [ 0.17 ]

=   0.59

Further, it can be shown that the correct F-V for events X and Z are:

F-VX =   1.0

F-VZ =   0.82 (A-17)
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To summarize the issue with the F-V calculation being incorrect, we show the results in Table 1

for the simple example that was evaluated.  Note that as the probability values for individual

events decrease the incorrect F-V calculation approaches the exact calculation.

Table 1. Comparison of the correct F-V calculation with that used in typical PRA software.

Event Correct F-V Incorrect F-V

X 1.0 1.0

Y 0.59 0.18

Z 0.82 0.41

The other importance measures suffer from their own limitations also.  To illustrate an issue

related to RAW, let us look at a simple model for a two train low pressure injection system:.  The

equation representing system failure looks like:

SYS = A * B + CCF_AB (A-18)

where A is independent failure of the A pump, B is independent failure of the B pump, and

CCF_AB is common-cause failure of both pumps.

The probabilities that we have are: P(A) = P(B) = 0.002; � = 0.10.  We can evaluate the system

failure probability to find:

P(SYS | nominal)= P(A) P(B) + P(CCF_AB) = 0.002*0.002 + 2E-4 = 2.04E-4

P(SYS | 1 pump failure, potential common-cause) = 1.0*0.002  +  � = 0.002 + 0.10 = 0.102

P(SYS | 1 pump failure, independent failure) = 1.0*0.002 + 0.0 = 0.002
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As can be seen, failures of redundant components affect the system failure probability.  But, the

extent to the change in probability is dependent on the type of component failure.  For example,

in the case where one component fails, the system failure probability varies from 0.102 (for a

potential common-cause failure) to 0.002 (for an independent failure).

If we look at the importance measure given by the RAW, we see:

RAW(i’th component) = P(SYS | i’th component failed) / P(SYS | nominal)

Now, no one really calculates a RAW for the two types of failures we are talking about (potential

common-cause and independent).  Further, most PRA software packages do not adjust the

common-cause basic event related to the i’th component event when calculating RAW.  So, let

us look at these calculations.

 RAW(A)CCF = P(SYS | A component failed due to common-cause) / P(SYS | nominal)

= 0.107 / 2.04E-4

= 525

 RAW(A)IND = P(SYS | A component failed due to independent) / P(SYS | nominal)

= 0.002 / 2.04E-4

= 9.8

RAW(A)no CCF adjustment= P(SYS | A component failed) / P(SYS | nominal)

= 0.0022 / 2.04E-4

= 10.8

As can be seen from the results, the traditional (no adjustment) RAW calculation slightly

overestimates (10.8 > 9.8) the RAW for independent failed components (in this example).  But,

the traditional RAW calculation can be a non-conservative estimate (10.8 << 525) for failure of

component A if this failure is potentially of common-cause type.  Other metrics such as a delta

CDF will suffer from the “adjustment” problem.
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A.3.3 Dynamic PRA for Accident Management

Accident management deals with a dynamic process: transient events in nuclear power plants

involve complex interaction between the reactor core, primary loop, balance of the plant,

emergency safeguards systems, and operator activities..  Traditional static PRA event trees are

poorly suited to describe such a temporal evolution of events.

Methodologies based on dynamic PRA have been viewed as a natural step towards a more

comprehensive way of evaluating Emergency Operating Procedures.  The term “dynamic PRA”

is used for a variety of methodologies, but essentially refers to modifications of the structure of

the classical PRA to account for time-dependent effects (Hsueh and Mosleh, 1996).  Dynamic

effects can be grouped into two categories:  long term effects (such as aging, environmental

variations, plant design changes) and short time effects (such as time dependency of physical

processes, time dependency of stochastic processes, operator response times).  The events

occurring during an accident pertains undoubtedly to the second category, short time effects.

Features of a dynamic PRA are the following:

1. Event sequences are represented by a “forward” branching tree where branching occurs

in time, and therefore time is an explicit parameter of the model.

2. Branching times occur when an important characteristic of the system changes.

3. Event sequences are generated based on the rules describing the behavior of the various

elements of the integrated model of the plant.

The event trees that result from such analyses are called Dynamic Event Trees (DETs).

Depending on whether time is treated as a continuous or discrete variable, we will be dealing

with continuous DETs  or discrete DETs.  An example of the application of discrete DETs is the
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integrated safety assessment methodology which merges PRA and accident analysis techniques

replacing the static event trees with dynamic ones (Sanchez and Melara, 1996).

Dynamic modeling of the plant behavior is not a simple task and adequate computer software

must be developed.  Nonetheless, the incident management prototype takes advantage of select

facets of these general dynamic methods.  For example, we utilize a simulation framework that

has the ability to trace a sequence of events until an measurable outcome is realized.
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B. XML Schema Definition for Probabilistic Risk Assessment

The purpose of this appendix is to provide an XML-based schema definition for the storage of

PRA model information.  The proposed definition captures the critical portions of a PRA model

in a format following the XML specification defined by the World Wide Web Consortium

(W3C).  Specifically, we utilize the version 1.0 W3C format, as defined at:

http://www.w3.org/TR/REC-xml

XML is similar to the more familiar HTML in that tags – as defined by < > indicators –

segregate information into individual groups.  We utilize this feature to define the primary

information related to PRA models.  The XML structure is shown in Table B-1.  While almost

self-explanatory, comments are provide via the comment tag <!-- -->.

In general, our XML PRA specification addresses three entities, components, systems, and

sequences.  From the definition provided in Table B-1, it is possible (given the proper “back

end” algorithm) to determine component failure probabilities related to various failure modes,

plot graphical fault trees for the systems, plot graphical event trees for the accident sequences,

generate minimal cut sets, and determine the epistemic uncertainy for the minimal cut sets.  This

XML PRA framework serves as a mechanism for information sharing between different analysis

modules (for example, from one PRA tool to another) and as a means to import PRA information

into the incident management prototype.

Within the XML scheme, some attributes can take on one of many options.  For example, within

the attribute tag, the “id” for the tag can identify different types of textual attributes, including

the component train, failure mode, system, location, etc.  When an attribute has mullitple

options, they will be seperated by a “|” symbol.  Also, when a particular tag has been defined

once, subsequent use of the same tag will just show the abbreviated version of the tag.
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Table B-1.  The XML PRA schema definition and structure.

<?xml version="1.0"?>
<pra>

<title>
The project description.

</title>
<component id="Component_1">

<title>
Component 1 description

</title>
<text>

Extra textual information.  This section could include HTML and
RTF formatted text.

</text>
<attribute id="train | failure_mode | system | location | cost | weight">

Attribute text
</attribute>

<failure_information>
<attribute id="flow_rate">

200 liters/minute
</attribute>

<!-- the rate tag indicates the failure information for failure modes
such as operating, demand, and standby.  The ‘aleatory’ tag indicates
the underlying stochastic model for the failure -->

<rate id="operating | demand | standby">
<aleatory>

Poisson | Binomial
</aleatory>
<mean>

1E-2
</mean>
<epistemic>

<distribution>
Lognormal

</distribution>
<parameter id="error factor">

5
</parameter>
<correlated>

Yes | No
</correlated>

</epistemic>
<! -- if the failure is noticed at the time of the failure then the
‘revealed failure’ tag should indicate yes, otherwise no -->

<revealed_failure>
Yes | No

</revealed_failure>
</rate>

</failure_information>
<! -- the ‘restoration’ section indicates whether or not a failure can
be recovered.  The restoration ‘rate’ is the rate of repair -->
<restoration_information>

<spares>
<mean></mean>
<epistemic></epistemic>

</spares>
<rate>

<aleatory></aleatory>



271

Table B-1.  The XML PRA schema definition and structure.
<mean></mean>
<epistemic></epistemic>

</rate>
</restoration_information>

</component>
<system id="System_1">

<title></title>
<text></text>
<!-- this system is defined like a normal fault tree where the failure
criteria indicates the number of ‘nodes’ needed to fail and a node
is define via the ‘structure’ tag -->
<structure id="MainSystem">

<failure_criteria>
2

</failure_criteria>
<structure>

Component_1
</structure>
<structure id="SubSystem">

<failure_criteria>
1

</failure_criteria>
<structure>

Component_2
</structure>
<structure>

Component_3
</structure>

</structure>
</structure>
<!-- cut set postprocessing are actions that are to take place on the
cut sets after they are generated. -->
<cut_set_postprocessing>

<search_criteria>
Component_1

</search_criteria>
<replace>

Component_1
</replace>
<replacement>

Component_4
</replacement>

</cut_set_postprocessing>

<cut_set_postprocessing>
<search_criteria>

Component_2
</search_criteria>
<append>

Component_4
</append>

</cut_set_postprocessing>
</system>
<system id="System_2">

<title></title>
<text></text>
<!-- this system is defined by indicating the failure criteria based
upon a component attribute.  For example, if a pumping system
nominally supplies 400 liters per minute through two 200 liters per

 pump trains, and if 150 liters per minute is needed, then two pump
trains would have to fail to fail the system.  In this case, the
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Table B-1.  The XML PRA schema definition and structure.
failure criteria is 400 – 150 = 250 liters per minute.  In other words,
as soon as 250 liters per minute (or more) of capacity is lost, then
the system is failed. -->
<structure id="MainSystem">

<failure_criteria>
250 liters per minute

</failure_criteria>
<structure>

Component_1
</structure>
<structure>

Component_2
</structure>

</structure>
</system>

<!-- sequences are a series of events that start with an initiating
event and lead to an end state (i.e., outcome) -->

<sequence id="Sequence_1">
<title></title>
<text></text>
<initiator id="Initiator_1">

<rate>
<aleatory></aleatory>
<mean></mean>
<epistemic></epistemic>

</rate>
</initiator>
<structure id="First_System">

<title></title>
<text></text>

<failed>
Yes | No

</failed>

<system>
System_1

</system>
</structure>
<structure id="Second_System">

<title></title>
<text></text>
<failed>

Yes | No
</failed>
<system>

System_2
</system>

</structure>
<end_state id="End_State_1">

<title>
End state name

</title>
<text></text>

</end_state>
<cut_set_postprocessing></cut_set_postprocessing>

</sequence>
</pra>
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C. Variability in Disutility Weight Determination.

Using our incident management decision makers, we ran an experiment to test utility

independence between two attributes (X, the strength of containment, and Y, core damage

probability).  The outcome of this experiment was two utility curves, one for each attribute.  In

order for attribute X to be utility independent of Y, we require the condition u({x | y0, y1, y2,

…}) = u(x).  In other words, the disutility of X must be constant for specific values of outcomes

in Y.

Attribute X was defined as having three scales for containment performance: (1) robust, (2)

moderate, and (3) weak.  Attribute Y was defined as having one of two levels: unlikely (a

probability of 1E-7) or likely (a probability of 0.2).  The disutility elicitation process used the

Analytic Hierarchy Process (AHP) for the pair-wise comparisons of preference on containment

performance and then deliberation for finalization of the disutility weights.  The AHP-

deliberation step was repeated twice using our decision-makers, first under the assumption that

core damage was unlikely and second under the assumption that core damage was likely.  As

part of this process, each of the four experts determined their individual disutility for

containment performance, then a group disutility was obtained through consensus.  The results of

this experiment are listed in Table C-1.

Table C-1.  Disutility values for containment performance conditional upon unlikely or likely

core damage scenarios.

Containment

performance

Disutility given probability core

damage = 1E-7

Disutility given probability core

damage = 0.2

Robust 0 0

Moderate 0.38 0.26

Weak 1 1
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Notice that while the two disutilities are similar, they are not exactly the same.  Indeed, it would

have extremely fortuitous if the disutilities had been the same, considering that a two step

process (AHP and deliberation) was used to determine the disutility.  We postulate then that the

decision maker must consider the variability in the disutility in order to determine utility

independence.

We would like to consider the variability in the resulting disutility values, recalling that disutility

is determined via subjective preference elicitation.  While this concept is similar to that of

epistemic uncertainty frequently encountered in decision analysis, variability, as used here, is

really a special type of epistemic uncertainty.  Since the disutility is a measure of preference, it is

independent of probability.  In other words, it is not appropriate to model preference variability

by statements like “attribute X is absolutely more important than Y, with probability of 0.3.”

Note that in the decision-making framework, the impact of probabilities are felt in quantification

of metrics such as expected weighted disutility.  But, while disutility is not a probability, it may

nonetheless display signs of variability due to the subjective nature of its development –

variability due to the modeling uncertainty rather than parametric uncertainty.

To estimate the variability of disutility, we need to first return to the AHP process to understand

how the disutility is determined.  As used in this paper, we ask the decision-makers to rank pair-

wise comparisons (between outcomes) on a 1-to-9 scale, where the scale represents:

1 Two outcomes are equally important

3 One outcome is weakly more important than the other outcome

5 One outcome is strongly more important than the other outcome

7 One outcome is very strongly more important than the other outcome

9 One outcome is absolutely more important than the other outcome

The even numbered scales are used to facilitate a compromise between slightly differing

preferences.  We will utilize this aspect of AHP to postulate an appropriate level of variability in

the resulting disutility for containment performance.  Specifically, we will assume that a decision

maker precision on identifying his or her preference level is valid only to the next integer scale
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(either high or lower, if applicable).  For example, if the decision-maker indicates that a cost of

$50 million is strongly more important than $10 million, his or her belief is that an AHP scale of

5 is applicable, but a scale of 4 or 6 could be possible.  Further, we assume that jumps of two

integer scales (e.g., from 5 to 7) are not realistic.  Of course, these assumptions on variability in

disutility are just those, assumptions, and have not been tested experimentally.  But, for

situations of interest with respect to incident management, asking the decision maker to constrain

their subjective judgment locally to three scales out of nine is not unreasonable.

We revisited the original AHP weights provided to us by our decision makers to look at two

variations.  First, an “upper variation” was performed where we modified the three AHP scales

up by a value of one (since there are three containment performance scales, we will have three

pair-wise comparisons).  We then recalculated the utility based upon the slight AHP scale

modification.  Second, a “lower variation” was performed where we modified the three AHP

scales down by a value of one.  Again, we recalculated the utility based upon this second

modification.  The results of these two calculations are shown in Figure C-1.

The maximum variation (from upper to lower sensitivity) in the disutility was about 38%.  This

implies that if we can determine preference on an AHP scale to a ±1 value, then the disutility

may vary by a noticeable amount.  Further, during the utility independence experiment discussed

earlier, it was noticed that the containment performance disutility varied by a maximum of 31%

for different outcomes of the core damage attribute.  This deviation is within the variation that

could be expected simply as a matter of performing the AHP process.
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Figure C-1.  Disutility results for the AHP scale sensitivity calculations.

It is interesting to note that for the “upper” sensitivity calculation, varying the decision-maker

preference weights upward by a single unit changed the curve from “risk prone” to “risk neutral”

(at least on the ordinal scale).  It is somewhat surprising that a slight modification can have such

an impact on a disutility curve, but this behavior may be due to the belief (by the decision-

makers) that nuclear power plant containment provides one of multiple formidable engineering

barriers to release.  Consequently, the thinking might be that one may not need to “worry” (or

have larger disutility) as the containment is weakened since ultimately the plant is likely to

withstand accident events.

Lastly, we would like to note that AHP is intended for preference comparisons of items that are

of relatively similar importance.  For example, let us assume that we have two attributes, X and
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Y, and wish to determine their respective weights.  If Y is absolutely preferred over X, then we

would assign an AHP value of 9 for the Y-to-X comparison (and, conversely, a 1/9 value for the

X-to-Y comparison).  Evaluating the eigenvector for the associated AHP matrix yields a weight

of about 0.9 for Y and 0.1 for X.  Consequently, with only two attributes, the largest resulting

pair-wise comparison weights would be 0.9 and 0.1.  If the decision maker intended that Y be

weighted 0.99 and X be weighted 0.01, then AHP (with the 1 to 9 scale) would not be of use (in

isolation of deliberation).  Another numeric problem exists when the decision-maker is

effectively indifferent between two attributes.  If attribute Y is slightly more preferred over X,

we could assign an AHP value of 2 for the Y-to-X comparison (and, conversely, a 1/2 value for

the X-to-Y comparison).  But, the resulting weights that come from the AHP process are for Y a

value of 2/3 and for X a value of 1/3.  Thus, even though the two attributes are almost equal in

the mind of the decision-maker, the AHP weights places Y twice as important as X, which is

probably not what the decision-maker desires. In summary, if one utilizes AHP, care should be

exersized in determining the attribute weights due to numerical artifacts – artifacts that

ultimately place additional burden on the deliberation process.
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D. Source Listings for the Incident Management Prototype.

This appendix contains the PHP source code for Version 1 of the incident advisor prototype.  We

list the code needed to determine the decision analysis context and the subsequent solution of the

decision model.  Included in the source code listing are the following modules:

analyze_incident.php
analyze_incident_prototype.php
func_components.php
func_utility.php
get_resources.php
help.php
incident.php
module_decisions.php
module_do_decisions.php
module_do_simulation.php
module_edit_IE_impact.php
module_initiators.php
module_session_handler.php
module_state_information.php
module_step_0.php
module_step_1.php
module_step_2.php
module_step_2_components.php
module_step_2_initiators.php
module_step_3_1.php
module_step_3_2.php
module_step_3_3.php
module_step_3_4.php
module_step_3_edit.php
module_step_4_1.php
module_step_5_1.php
module_step_5_2.php
module_variables.php
page_footer.php
page_header.php
process_changes.php
utility_makeplot.php
utility_plot.php
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} el
se
if
 (
$s
ub
_s
te
p 
==
 2
)

{
//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
su
b 
st
ep
 H
TM
L 
ou
tp
ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_3
_2
.p
hp
")
;

} el
se
if
 (
$s
ub
_s
te
p 
==
 3
)

{
//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
su
b 
st
ep
 H
TM
L 
ou
tp
ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_3
_3
.p
hp
")
;

} el
se
if
 (
$s
ub
_s
te
p 
==
 4
)

{



//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
su
b 
st
ep
 H
TM
L 
ou
tp

ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_3
_4
.p
hp
")
;

}
} if
 (
$t
he
_s
te
p 
==
 4
) 
{

if
 (
$s
ub
_s
te
p 
==
 1
)

{
//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
pa
ge
 H
TM
L 
ou
tp
ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_4
_1
.p
hp
")
;

}
//

el
se
if
 (
$s
ub
_s
te
p 
==
 2
)

//
{

//
//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
su
b 
st
ep
 H
TM
L 
ou
tp
ut
.

//
in
cl
ud
e(
"m
od
ul
e_
st
ep
_4
_2
.p
hp
")
;

//
}

} if
 (
$t
he
_s
te
p 
==
 5
) 
{

if
 (
$s
ub
_s
te
p 
==
 1
)

{
//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
pa
ge
 H
TM
L 
ou
tp
ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_5
_1
.p
hp
")
;

}
} //
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 H
TM
L 
ou
tp
ut
.

re
qu
ir
e(
"a
na
ly
ze
_i
nc
id
en
t_
pr
ot
ot
yp
e.
ph
p"
);

?>



< 
an

al
yz

e_
in

ci
de

nt
_p

ro
to

ty
pe

.p
hp

 >
<? //
 T
hi
s 
pa
ge
 c
on
tr
ol
s 
HT
ML
 p
ag
e 
ou
tp
ut
 f
or
 t
he
 p
ro
to
ty
pe
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 V
ar
ia
bl
es
 t
ha
t 
ar
e 
re
qu
ir
ed
 t
o 
be
 p
as
se
d 
to
 t
hi
s 
mo
du
le
:

// //
 $
pa
ge
_n
am
e 
  
  
  
  
  
  
 T
ex
t 
to
 s
ho
w 
fo
r 
th
e 
te
xt
 a
t 
to
p 
of
 p
ag
e

//
 $
pa
ge
_t
it
le
  
  
  
  
  
  
 T
ex
t 
to
 s
ho
w 
ab
ov
e 
de
sc
ri
pt
io
n

//
 $
pa
ge
_d
es
cr
ip
ti
on
  
  
  
 T
es
t 
to
 s
ho
w 
fo
r 
th
e 
pa
ge
 d
es
cr
ip
ti
on

//
 $
th
e_
st
ep
  
  
  
  
  
  
  
 I
nt
eg
er
 s
te
p 
nu
mb
er
 (
1 
to
 5
)

//
 $
th
e_
st
ep
_s
ta
te
  

  
  

  
 A
rr
ay
 w
it
h 
su
b-
st
at
e 
in
fo
rm
at
io
n 
re
la
te
d 
to
 t
he
 i
't
h 
st
ep

//
 $
pa
ge
_t
ab
le
  
  
  
  
  
  
 H
TM
L 
fo
r 
th
e 
ta
bl
e 
co
nt
ai
ni
ng
 t
he
 d
at
a 
co
ll
ec
ti
on
.

//
 D

ef
in
ed
 n

ee
de
d 

va
ri
ab
le
s.

// $b
ac
kc
ol
or
_d
ar
k 

= 
"\
"#
99
99
CD
\"
";

//
 C
on
ve
rt
 t
he
 s
te
p 
le
ve
l 
to
 a
 R
om
an
 n
um
er
al
.

if
 (
$t
he
_s
te
p 
==
 5
) 
{$
th
e_
st
ep
_r
om
an
 =
 "
V"
;}
 e
ls
ei
f 
($
th
e_
st
ep
 =
= 
4)
 {
$t
he
_s
te
p_
ro
ma
n 
= 
"I
V"
;}
 e
ls
ei
f 
($
th
e_
st
ep
 =
= 
3)
 {
$t
he
_s
te
p_
ro
ma
n 
=

"I
II
";
} 
el
se
if
 (
$t
he
_s
te
p 
==
 2
) 
{$
th
e_
st
ep
_r
om
an
 =
 "
II
";
} 
el
se
 {
$t
he
_s
te
p_
ro
ma
n 
= 
"I
";
}

//
 S
ho
w 
HT
ML
 h
ea
de
r 
in
fo
rm
at
io
n.

if
 (
$t
he
_s
te
p 
> 
0)

{
pr
in
t 
("
<h
tm
l>
<h
ea
d>
<t
it
le
>I
nc
id
en
t 
Ad
vi
so
r 
- 
St
ep
 $
th
e_
st
ep
_r
om
an
 <
/t
it
le
><
LI
NK
 R
EL
=s
ty
le
sh
ee
t 
TY
PE
=\
"t
ex
t/
cs
s\
"

HR
EF
=\
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s\
">
</
he
ad
>"
);

} 
el
se

{
pr
in
t 
("
<h
tm
l>
<h
ea
d>
<t
it
le
>I
nc
id
en
t 
Ad
vi
so
r 
</
ti
tl
e>
<L
IN
K 
RE
L=
st
yl
es
he
et
 T
YP
E=
\"
te
xt
/c
ss
\"

HR
EF
=\
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s\
">
</
he
ad
>"
);

} //
 N

ow
 s
ho
w 
th
e 
pa
ge
 h
ea
de
r 
te
xt
.

re
qu
ir
e(
"p
ag
e_
he
ad
er
.p
hp
")
;

//
 C
on
ti
nu
e 
wi
th
 t
he
 H
TM
L 
pa
ge
.

pr
in
t 

("
<d
iv
 a

li
gn
=\
"c
en
te
r\
">
<b
r>
\n
")
;

//
 P
ri
nt
 t
he
 d
es
cr
ip
ti
on
 t
ab
le
.

pr
in
t 
("
<t
ab
le
 b
or
de
r=
\"
0\
" 
ce
ll
pa
dd
in
g=
\"
0\
" 
ce
ll
sp
ac
in
g=
\"
0\
" 
wi
dt
h=
60
0 
al
ig
n=
ce
nt
er
>"
);

pr
in
t 
("
<t
r 
bg
co
lo
r=
$b
ac
kc
ol
or
_d
ar
k 
al
ig
n=
\"
ce
nt
er
\"
 c
la
ss
=\
"a
ri
al
-m
ed
-l
ig
ht
\"
><
td
>&
nb
sp
;<
br
>$
pa
ge
_t
it
le
 <
br
>&
nb
sp
;<
br
><
/t
d>
</
tr
>"
);

pr
in
t 
("
<t
r 
al
ig
n=
\"
le
ft
\"
 c
la
ss
=\
"a
ri
al
-m
ed
\"
><
td
><
br
>$
pa
ge
_d
es
cr
ip
ti
on
<b
r>
<b
r>
</
td
><
/t
r>
</
ta
bl
e>
")
;

//
 P
ri
nt
 t
he
 t
ab
le
 c
on
ta
in
in
g 
th
e 
da
ta
 c
ol
le
ct
io
n 
an
d 
in
fo
rm
at
io
n 
ex
tr
ac
ti
on
 r
ou
ti
ne
s.

pr
in
t 

($
pa
ge
_t
ab
le
);

//
 F
in
is
h 
th
e 
pa
ge
.

pr
in
t 

("
<b
r>
")
;

re
qu
ir
e(
"p
ag
e_
fo
ot
er
.p
hp
")
;

pr
in
t 

("
</
di
v>
</
bo
dy
><
/h
tm
l>
")
;

?>



< 
fu

nc
_c

om
po

ne
nt

s.
ph

p 
>

<? //
 d
ef
in
e 
ne
ed
ed
 f
un
ct
io
ns

// //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
fo
ll
ow
in
g 
fu
nc
ti
on
s:

// //
 s
ys
te
m_
im
pa
ct
  
  
 r
et
ur
ns
 t
he
 i
't
h 
sy
st
em
 f
ai
lu
re
 p
ro
ba
bi
li
ty
 g
iv
en
 j
 c
om
po
ne
nt
 p
ro
ba
bi
li
ti
es

//
 c
cd
p_
im
pa
ct
  
  
  
 r
et
ur
ns
 t
he
 C
CD
P 
gi
ve
n 
j 
co
mp
on
en
t 
pr
ob
ab
il
it
ie
s

// // //
 s
ys
te
m_
im
pa
ct
 r
et
ur
ns
 a
 p
ro
ba
bi
li
ty
 v
al
ue

//
 i
np
ut
s 
ar
e:
 $
sy
st
em
, 
$c
om
po
ne
nt
, 
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty

// //
 w

he
re
:

//
  
  
  
  
$s
ys
te
m 
  
  
  
  
  
  
  
  
  
at
tr
ib
ut
e

//
  
  
  
  
--
--
--
--
--
--
--
--
  
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
i'
th
 s
ys
te
m 
id
en
ti
fi
er

// //
  
  
  
  
$c
om
po
ne
nt
  
  
  
  
  
  
  
  
ar
ra
y 
of
 v
al
ue
s

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
j'
th
 c
om
po
ne
nt
 i
de
nt
if
ie
r

// //
  
  
  
  
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
  
  
ar
ra
y 
of
 v
al
ue
s

//
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
  
  
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
ac
tu
al
 f
ai
lu
re
 p
ro
ba
bi
li
ty

// fu
nc
ti
on
 s
ys
te
m_
im
pa
ct
 (
$s
ys
te
m,
 $
co
mp
on
en
t,
 $
co
mp
on
en
t_
pr
ob
ab
il
it
y)

{ //
 T
he
 s
ys
te
m 
im
pa
ct
 i
s 
ev
al
ua
te
d 
vi
a 
a 
bi
na
ry
 d
ec
is
io
n 
di
ag
ra
m 
(B
DD
) 
or
 f
au
lt
 t
re
e 
lo
gi
c 
(F
TL
).

} //
 c
cd
p_
im
pa
ct
 r
et
ur
ns
 a
 p
ro
ba
bi
li
ty
 v
al
ue

//
 i
np
ut
s 
ar
e:
 $
co
mp
on
en
t,
 $
co
mp
on
en
t_
pr
ob
ab
il
it
y

// //
 w

he
re
:

// //
  
  
  
  
$c
om
po
ne
nt
  
  
  
  
  
  
  
  
ar
ra
y 
of
 v
al
ue
s

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
j'
th
 c
om
po
ne
nt
 i
de
nt
if
ie
r

// //
  
  
  
  
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
  
  
ar
ra
y 
of
 v
al
ue
s

//
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
  
  
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
ac
tu
al
 f
ai
lu
re
 p
ro
ba
bi
li
ty

// fu
nc
ti
on
 c
cd
p_
im
pa
ct
 (
$c
om
po
ne
nt
, 
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
)

{ //
 T
he
 C
CD
P 
im
pa
ct
 i
s 
ev
al
ua
te
d 
vi
a 
a 
bi
na
ry
 d
ec
is
io
n 
di
ag
ra
m 
(B
DD
) 
or
 f
au
lt
 t
re
e 
lo
gi
c 
(F
TL
).

} ?>



< 
fu

nc
_u

til
ity

.p
hp

 >
<? //
 T
hi
s 
pa
ge
 d
ef
in
es
 r
eq
ui
re
d 
di
su
ti
li
ty
 f
un
ct
io
ns
 f
or
 t
he
 p
ro
to
ty
pe
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
fo
ll
ow
in
g 
fu
nc
ti
on
s:

// //
 F
UN
CT
IO
NS
 F
OR
 C
ON
TI
NU
OU
S 
DI
SU
TI
LI
TY

// //
 c
on
ti
nu
ou
s_
ut
il
it
y 
  
  
 r
et
ur
ns
 c
on
ti
nu
ou
s 
di
su
ti
li
ty
 g
iv
en
 s
ca
le
 v
al
ue
 (
x)

//
 c
on
ti
nu
ou
s_
ut
il
it
y_
in
v 
 r
et
ur
ns
 c
on
ti
nu
ou
s 
sc
al
e 
va
lu
e 
(x
) 
gi
ve
n 
di
su
ti
li
ty

//
 c
on
ti
nu
ou
s_
ut
il
it
y_
ma
x 
 r
et
ur
ns
 t
he
 m
ax
im
im
 s
ca
le
 v
al
ue
 (
x)
 f
or
 a
 p
er
fo
rm
an
ce
 m
ea
su
re

// //
 F
UN
CT
IO
NS
 F
OR
 D
IS
CR
ET
E 
DI
SU
TI
LI
TY

// //
 d
is
cr
et
e_
ut
il
it
y 
  
  
  
 r
et
ur
ns
 c
on
ti
nu
ou
s 
di
su
ti
li
ty
 g
iv
en
 s
ca
le
 v
al
ue
 (
x)

//
 d
is
cr
et
e_
ut
il
it
y_
in
v 
  
 r
et
ur
ns
 c
on
ti
nu
ou
s 
sc
al
e 
va
lu
e 
(x
) 
gi
ve
n 
di
su
ti
li
ty

//
 d
is
cr
et
e_
ut
il
it
y_
ma
x 
  
 r
et
ur
ns
 t
he
 m
ax
im
im
 s
ca
le
 v
al
ue
 (
x)
 f
or
 a
 p
er
fo
rm
an
ce
 m
ea
su
re

// //
 G

EN
ER
AL
 F

UN
CT
IO
NS

// //
 m
ea
su
re
_w
ei
gh
t 
  
  
  
  
 r
et
ur
ns
 t
he
 w
ei
gh
t 
fo
r 
a 
pe
rf
or
ma
nc
e 
me
as
ur
e

//
 m
ea
su
re
_n
am
e 
  
  
  
  
  
 r
et
ur
ns
 t
he
 n
am
e 
fo
r 
a 
pe
rf
or
ma
nc
e 
me
as
ur
e

// // // //
 c
on
ti
nu
ou
s_
ut
il
it
y 
re
tu
rn
s 
a 
co
nt
in
uo
us
 d
is
ut
il
it
y 
va
lu
e 
be
tw
ee
n 
0 
an
d 
1

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e,
 $
x_
va
lu
e,
 $
cu
rv
e_
ty
pe

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

// //
  
  
  
  
$x
_v
al
ue
  
  
  
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
 a
ct
ua
l 
ou
tc
om
e 
(e
ur
o,
 s
V,
 e
tc
.)

// //
  
  
  
  
$c
ur
ve
_t
yp
e 
  
  
  
 c
ur
ve

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
0 
  
  
  
  
 p
oi
nt
 t
o 
po
in
t 
fr
om
 w
ei
gh
ts
 (
ra
w 
da
ta
)

fu
nc
ti
on
 c
on
ti
nu
ou
s_
ut
il
it
y 
($
at
tr
ib
ut
e_
va
lu
e,
 $
x_
va
lu
e,
 $
cu
rv
e_
ty
pe
="
0"
)

{ //
 C

os
t

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
1)
 {

  
$d
is
ut
il
it
y 
= 
((
$x
_v
al
ue
 /
 5
E8
) 
- 
2E
-6
);

  
if
 (
$d
is
ut
il
it
y 
< 
0)
 {

  
$d
is
ut
il
it
y 
= 
0;

  
}

  
if
 (
$d
is
ut
il
it
y 
> 
1)
 {

  
$d
is
ut
il
it
y 
= 
1;

  
}

  
re
tu
rn
 $
di
su
ti
li
ty
;



} //
 D

os
e

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
2)
 {

  
$d
is
ut
il
it
y 
= 
((
$x
_v
al
ue
 /
 8
75
) 
- 
1.
14
26
E-
7)
;

  
if
 (
$d
is
ut
il
it
y 
< 
0)
 {

  
$d
is
ut
il
it
y 
= 
0;

  
}

  
if
 (
$d
is
ut
il
it
y 
> 
1)
 {

  
$d
is
ut
il
it
y 
= 
1;

  
}

  
re
tu
rn
 $
di
su
ti
li
ty
;

} } //
 c

on
ti
nu
ou
s_
ut
il
it
y_
in
v 
re
tu
rn
s 
th
e 
in
ve
rs
e 
of
 c
on
ti
nu
ou
s 
di
su
ti
li
ty
 v
al
ue
.

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e,
 $
ut
il
it
y_
va
lu
e,
 $
te
xt
, 
$c
ur
ve
_t
yp
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

// //
  
  
  
  
$d
is
ut
il
it
y 
  
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
 0
 t
o 
1

// //
  
  
  
  
$t
ex
t 
  
  
  
  
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
 F
AL
SE
  
  
  
 r
aw
 v
al
ue

//
  
  
  
  
  
  
  
 T
RU
E 
  
  
  
 f
or
ma
tt
ed
 t
ex
t 
st
ri
ng
 i
s 
re
tu
rn
ed

// //
  
  
  
  
$c
ur
ve
_t
yp
e 
  
  
  
 c
ur
ve

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
0 
  
  
  
  
 p
oi
nt
 t
o 
po
in
t 
fr
om
 w
ei
gh
ts
 (
ra
w 
da
ta
)

fu
nc
ti
on
 c
on
ti
nu
ou
s_
ut
il
it
y_
in
v 
($
at
tr
ib
ut
e_
va
lu
e,
 $
di
su
ti
li
ty
, 
$c
ur
ve
_t
yp
e=
"0
")

{ //
 C

os
t

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
1)
 {

  
if
 (
$d
is
ut
il
it
y 
< 
0)
 {

  
$d
is
ut
il
it
y 
= 
0;

  
}

  
if
 (
$d
is
ut
il
it
y 
> 
1)
 {

  
$d
is
ut
il
it
y 
= 
1;

  
}

  
if
 (
$t
ex
t)
 {

  
  
$v
al
ue
 =
 (
($
di
su
ti
li
ty
 +
 2
E-
6)
*5
E8
);

  
  

$v
al
ue
 =
 n
um
be
r_
fo
rm
at
($
va
lu
e/
10
00
);

  
  
if
 (
$v
al
ue
 <
 1
00
0)
 {

  
  

$v
al
ue
 =
 n
um
be
r_
fo
rm
at
($
va
lu
e*
10
00
);

  
  
re
tu
rn
 "
$v
al
ue
 e
ur
o"
;

  
  
}



  
  
el
se
 {

  
  
re
tu
rn
 "
$v
al
ue
 x
10
<s
up
>3
</
su
p>
 e
ur
o"
;

  
  
}

  
}

  
el
se
 {
re
tu
rn
 (
($
di
su
ti
li
ty
 +
 2
E-
6)
*5
E8
);
}

} //
 D

os
e

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
2)
 {

  
if
 (
$d
is
ut
il
it
y 
< 
0)
 {

  
$d
is
ut
il
it
y 
= 
0;

  
}

  
if
 (
$d
is
ut
il
it
y 
> 
1)
 {

  
$d
is
ut
il
it
y 
= 
1;

  
}

  
if
 (
$t
ex
t)
 {

  
  
$v
al
ue
 =
 (
($
di
su
ti
li
ty
 +
 1
.1
42
6E
-7
)*
87
5)
;

  
  

$v
al
ue
 =
 n
um
be
r_
fo
rm
at
($
va
lu
e)
;

  
  
re
tu
rn
 "
$v
al
ue
 S
v"
;

  
}

  
el
se
 {
re
tu
rn
 (
($
di
su
ti
li
ty
 +
 1
.1
42
6E
-7
)*
87
5)
;}

} } //
 c

on
ti
nu
ou
s_
ut
il
it
y_
ma
x 
re
tu
rn
s 
ma
xi
mu
m 
sc
al
e 
(x
) 
va
lu
e.

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

// fu
nc
ti
on
 c
on
ti
nu
ou
s_
ut
il
it
y_
ma
x 
($
at
tr
ib
ut
e_
va
lu
e)

{ //
 C

os
t

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
1)
 {

  
re
tu
rn
 5
E8
;

} //
 D

os
e

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
2)
 {

  
re
tu
rn
 8
75
;

} } // //
 D
IS
CR
ET
E 
FU
NC
TI
ON
S

// // //
 d
is
cr
et
e_
ut
il
it
y 
re
tu
rn
s 
a 
di
su
ti
li
ty
 v
al
ue
 b
et
we
en
 0
 a
nd
 1

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e,
 $
x_
va
lu
e,
 $
cu
rv
e_
ty
pe

//



//
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty

//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n

// //
  
  
  
  
$x
_v
al
ue
  
  
  
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
 a
ct
ua
l 
ou
tc
om
e 
(o
rd
in
al
 s
ca
le
, 
1,
 2
, 
3,
 e
tc
.)

// //
  
  
  
  
$c
ur
ve
_t
yp
e 
  
  
  
 c
ur
ve

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
0 
  
  
  
  
 p
oi
nt
 t
o 
po
in
t 
fr
om
 w
ei
gh
ts
 (
ra
w 
da
ta
)

fu
nc
ti
on
 d
is
cr
et
e_
ut
il
it
y 
($
at
tr
ib
ut
e_
va
lu
e,
 $
x_
va
lu
e,
 $
cu
rv
e_
ty
pe
="
0"
)

{ //
 I
nd
us
tr
ia
l 
sa
fe
ty

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
3)
 {

  
$d
is
ut
il
it
y_
po
in
t[
1]
 =
 1
.0
0E
-0
5;

  
$d
is
ut
il
it
y_
po
in
t[
2]
 =
 3
.6
0E
-0
5;

  
$d
is
ut
il
it
y_
po
in
t[
3]
 =
 8
.0
0E
-0
4;

  
$d
is
ut
il
it
y_
po
in
t[
4]
 =
 8
.0
0E
-0
3;

  
$d
is
ut
il
it
y_
po
in
t[
5]
 =
 8
.0
0E
-0
2;

  
$d
is
ut
il
it
y_
po
in
t[
6]
 =
 1
.0
0E
+0
0;

  
re
tu
rn
 $
di
su
ti
li
ty
_p
oi
nt
[$
x_
va
lu
e]
;

} //
 C

or
e 

Da
ma
ge

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
4)
 {

  
$d
is
ut
il
it
y_
po
in
t[
1]
 =
 0
;

  
$d
is
ut
il
it
y_
po
in
t[
2]
 =
 1
;

  
re
tu
rn
 $
di
su
ti
li
ty
_p
oi
nt
[$
x_
va
lu
e]
;

} //
 E
xt
er
na
l 
At
te
nt
io
n

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
5)
 {

  
$d
is
ut
il
it
y_
po
in
t[
1]
 =
 1
.0
0E
-0
5;

  
$d
is
ut
il
it
y_
po
in
t[
2]
 =
 8
.2
0E
-0
5;

  
$d
is
ut
il
it
y_
po
in
t[
3]
 =
 1
.7
1E
-0
2;

  
$d
is
ut
il
it
y_
po
in
t[
4]
 =
 8
.0
0E
-0
2;

  
$d
is
ut
il
it
y_
po
in
t[
5]
 =
 5
.2
0E
-0
1;

  
$d
is
ut
il
it
y_
po
in
t[
6]
 =
 1
.0
0E
+0
0;

  
re
tu
rn
 $
di
su
ti
li
ty
_p
oi
nt
[$
x_
va
lu
e]
;

} } //
 d

is
cr
et
e_
ut
il
it
y_
in
v 
re
tu
rn
s 
a 
in
ve
rs
e 
of
 c
on
ti
nu
ou
s 
ut
il
it
y 
va
lu
e.

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e,
 $
ut
il
it
y_
va
lu
e,
 $
cu
rv
e_
ty
pe

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty



//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n

// //
  
  
  
  
$u
ti
li
ty
_v
al
ue
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
 0
 t
o 
1

// //
  
  
  
  
$t
ex
t 
  
  
  
  
  
  
 v
al
ue

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
 F
AL
SE
  
  
  
 r
aw
 v
al
ue

//
  
  
  
  
  
  
  
 T
RU
E 
  
  
  
 f
or
ma
tt
ed
 t
ex
t 
st
ri
ng
 i
s 
re
tu
rn
ed

// //
  
  
  
  
$c
ur
ve
_t
yp
e 
  
  
  
 c
ur
ve

//
  
  
  
  
--
--
--
--
--
--
--
- 
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
0 
  
  
  
  
 p
oi
nt
 t
o 
po
in
t 
fr
om
 w
ei
gh
ts
 (
ra
w 
da
ta
)

fu
nc
ti
on
 d
is
cr
et
e_
ut
il
it
y_
in
v 
($
at
tr
ib
ut
e_
va
lu
e,
 $
ut
il
it
y_
va
lu
e,
 $
te
xt
, 
$c
ur
ve
_t
yp
e=
"0
")

{ //
 I
nd
us
tr
ia
l 
sa
fe
ty

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
3)
 {

  
if
 (
$u
ti
li
ty
_v
al
ue
 <
 3
.6
0E
-0
5)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"N
on
e"
;}
 e
ls
e 
{r
et
ur
n 
1;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 8
.0
0E
-0
4)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"M
in
or
 I
nj
ur
y"
;}
 e
ls
e 
{r
et
ur
n 
2;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 8
.0
0E
-0
3)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"M
aj
or
 I
nj
ur
y"
;}
 e
ls
e 
{r
et
ur
n 
3;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 8
.0
0E
-0
2)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"1
 F
at
al
it
y"
;}
 e
ls
e 
{r
et
ur
n 
4;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 1
) 
{i
f 
($
te
xt
){
re
tu
rn
 "
10
 F
at
al
it
ie
s"
;}
 e
ls
e 
{r
et
ur
n 
5;
}}

  
el
se
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"1
25
 F
at
al
it
ie
s"
;}
 e
ls
e 
{r
et
ur
n 
6;
}}

} //
 C

or
e 

Da
ma
ge

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
4)
 {

  
if
 (
$u
ti
li
ty
_v
al
ue
 <
 1
) 
{i
f 
($
te
xt
){
re
tu
rn
 "
No
ne
";
} 
el
se
 {
re
tu
rn
 1
;}
}

  
el
se
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"C
or
e 
Da
ma
ge
";
} 
el
se
 {
re
tu
rn
 2
;}
}

} //
 E
xt
er
na
l 
At
te
nt
io
n

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
5)
 {

  
if
 (
$u
ti
li
ty
_v
al
ue
 <
 8
.2
0E
-0
5)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"N
on
e"
;}
 e
ls
e 
{r
et
ur
n 
1;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 1
.7
1E
-0
2)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"R
ep
or
t 
Ev
en
t"
;}
 e
ls
e 
{r
et
ur
n 
2;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 8
.0
0E
-0
2)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"I
ns
pe
ct
io
n"
;}
 e
ls
e 
{r
et
ur
n 
3;
}}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 5
.2
0E
-0
1)
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"R
eg
ul
at
or
y 
In
te
rv
en
ti
on
";
} 
el
se
 {
re
tu
rn
 4
;}
}

  
el
se
if
 (
$u
ti
li
ty
_v
al
ue
 <
 1
) 
{i
f 
($
te
xt
){
re
tu
rn
 "
On
e 
Ye
ar
 S
hu
td
ow
n"
;}
 e
ls
e 
{r
et
ur
n 
5;
}}

  
el
se
 {
if
 (
$t
ex
t)
{r
et
ur
n 
"T
wo
 Y
ea
r 
Sh
ut
do
wn
";
} 
el
se
 {
re
tu
rn
 6
;}
}

} } //
 d

is
cr
et
e_
ut
il
it
y_
ma
x 
re
tu
rn
s 
ma
xi
mu
m 
sc
al
e 
(x
) 
va
lu
e.

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty

//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n



// fu
nc
ti
on
 d
is
cr
et
e_
ut
il
it
y_
ma
x 
($
at
tr
ib
ut
e_
va
lu
e)

{ //
 I
nd
us
tr
ia
l 
sa
fe
ty

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
3)
 {

  
re
tu
rn
 "
12
5 
Fa
ta
li
ti
es
";

} //
 C

or
e 

Da
ma
ge

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
4)
 {

  
re
tu
rn
 "
Co
re
 D
am
ag
e"
;

} //
 E
xt
er
na
l 
At
te
nt
io
n

// if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
5)
 {

  
re
tu
rn
 "
Tw
o 
Ye
ar
 S
hu
td
ow
n"
;

} } // //
 G

EN
ER
AL
 F

UN
CT
IO
NS

// //
 m
ea
su
re
_w
ei
gh
t 
re
tu
rn
s 
a 
pe
rf
or
ma
nc
e 
me
as
ur
e 
we
ig
ht
 b
et
we
en
 0
 a
nd
 1

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty

//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n

// fu
nc
ti
on
 m
ea
su
re
_w
ei
gh
t 
($
at
tr
ib
ut
e_
va
lu
e)

{ //
co
st

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
1)
 {

 r
et
ur
n 
0.
32
; 
}

//
 w
or
ke
r 
do
se

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
2)
 {

 r
et
ur
n 
0.
16
; 
}

//
 w
or
ke
r 
ac
ci
de
nt

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
3)
 {

 r
et
ur
n 
0.
16
; 
}

//
 c

or
e 

da
ma
ge

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
4)
 {

 r
et
ur
n 
0.
21
; 
}

//
 e
xt
er
na
l 
in
fl
ue
nc
e

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
5)
 {

 r
et
ur
n 
0.
15
; 
}



} //
 m

ea
su
re
_s
ca
le
 r
et
ur
ns
 t
he
 p
er
fo
rm
an
ce
 m
ea
su
re
 s
ca
le
 t
ex
t.

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e,
 $
ut
il
it
y_
va
lu
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty

//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n

// //
  
  
  
  
$u
ti
li
ty
_v
al
ue
 i
s 
be
tw
ee
n 
0 
an
d 
1

//
 m
ea
su
re
_n
am
e 
re
tu
rn
s 
a 
pe
rf
or
ma
nc
e 
me
as
ur
e 
na
me

//
 i
np
ut
s 
ar
e:
 $
at
tr
ib
ut
e_
va
lu
e

// //
 w

he
re
:

//
  
  
  
  
$a
tt
ri
bu
te
_v
al
ue
  
 a
tt
ri
bu
te

//
  
  
  
  
--
--
--
--
--
--
--
--
  
 -
--
--
--
--

//
  
  
  
  
  
  
  
  
1 
  
  
  
  
 c
os
t

//
  
  
  
  
  
  
  
  
2 
  
  
  
  
 r
ad
io
lo
gi
ca
l 
do
se

//
  
  
  
  
  
  
  
  
3 
  
  
  
  
 i
nd
us
tr
ia
l 
sa
fe
ty

//
  
  
  
  
  
  
  
  
4 
  
  
  
  
 c
or
e 
da
ma
ge

//
  
  
  
  
  
  
  
  
5 
  
  
  
  
 e
xt
er
na
l 
at
te
nt
io
n

// fu
nc
ti
on
 m
ea
su
re
_n
am
e 
($
at
tr
ib
ut
e_
va
lu
e)

{ if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
1)
 {

 r
et
ur
n 

"C
os
t"
; 

}

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
2)
 {

 r
et
ur
n 
"R
ad
io
lo
gi
ca
l 
Do
se
";
 }

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
3)
 {

 r
et
ur
n 
"I
nd
us
tr
ia
l 
Sa
fe
ty
";
 }

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
4)
 {

 r
et
ur
n 
"C
or
e 
Da
ma
ge
";
 }

if
 (
$a
tt
ri
bu
te
_v
al
ue
 =
= 
5)
 {

 r
et
ur
n 

"E
xt
er
na
l 

At
te
nt
io
n"
; 

}

} ?>



< 
ge

t_
re

so
ur

ce
s.

ph
p 

>
<? //
 T
hi
s 
pa
ge
 i
s 
us
ed
 t
o 
ge
t 
te
xt
ua
l 
in
fo
rm
at
io
n 
th
at
 a
pp
ea
rs
 o
n-
sc
re
en
 f
or
 t
he
 i
nc
id
en
t 
de
ci
si
on
 a
dv
is
or
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // //
 F
ir
st
 c
he
ck
 t
o 
se
e 
if
 t
he
 u
se
r 
ha
s 
ch
an
ge
d 
th
e 
la
ng
ua
ge
 o
pt
io
n.

// //
 I
f 
th
e 
la
ng
ua
ge
 k
ey
 i
s 
no
t 
se
t,
 d
ef
au
lt
 t
o 
En
gl
is
h 
(v
al
ue
 o
f 
1)

if
 (
!i
ss
et
($
_S
ES
SI
ON
['
l_
ke
y'
])
) 
{

$l
an
g_
ke
y 
= 
1;

$l
_k
ey
 =
 1
;

} // //
 T
he
 p
ro
to
ty
pe
 u
se
s 
th
e 
co
nc
ep
t 
of
 '
re
so
ur
ce
s'
 f
or
 s
cr
ee
n 
di
sp
la
ys
. 
 E
ac
h

//
 r
es
ou
rc
e 
is
 s
to
re
d 
in
 t
he
 k
no
wl
ed
ge
 b
as
e 
an
d 
is
 d
up
li
ca
te
d 
fo
r 
th
e 
la
ng
ua
ge
s

//
 r

ep
re
se
nt
ed
 i
n 
th
e 
pr
ot
ot
yp
e.

// // //
 Q
ue
ry
 f
or
 t
he
 p
ag
e 
te
xt
ua
l 
in
fo
rm
at
io
n,
 s
pe
ci
fi
c 
to
 t
he
 c
ur
re
nt
ly
-s
el
ec
te
d

//
 l

an
gu
ag
e 
(F
re
nc
h,
 E
ng
li
sh
, 
Ru
ss
ia
n,
 e
tc
.)
.

// $c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 m
en
u_
te
xt
 t
ab
le
 f
or
 t
hi
s 
pa
ge
's
 r
es
ou
rc
es

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
me
nu
_t
ex
t 
WH
ER
E 
(P
ag
e_
ID
 =
 "
 .
 $
Pa
ge
_I
D 
. 
")
 A
ND
 (
La
ng
ua
ge
 =
 "

 .
 $
_S
ES
SI
ON
['
l_
ke
y'
] 
. 
")
 "
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

wh
il
e 

(o
db
c_
f
et
ch
_r
ow
($
re
su
lt
))
 {

$r
es
ou
rc
e_
ke
y 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
ID
_T
ex
tK
ey
")
;

$r
es
ou
rc
e[
$r
es
ou
rc
e_
ke
y]
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"T
ex
t"
);

}
} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

?>



< 
he

lp
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 i
s 
th
e 
he
lp
 p
ag
e 
fo
r 
th
e 
in
ci
de
nt
 d
ec
is
io
n 
ad
vi
so
r.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // //
 T
hi
s 
pr
ot
ot
yp
e 
us
es
 s
es
si
on
s.
  

Se
ss
io
ns
 a
re
 g
lo
ba
l 
va
ri
ab
le
s 
th
at
, 
on
ce
 s
et
, 
ar
e 
au
to
ma
ti
ca
ll
y

//
 s

to
re
d 
by
 t
he
 s
er
ve
r 
an
d 
ar
e 
av
ai
la
bl
e 
on
 a
ny
 s
ub
se
qu
en
t 
pa
ge
.

// se
ss
io
n_
st
ar
t(
);

if
 (
!i
ss
et
($
_S
ES
SI
ON
['
l_
ke
y'
])
) 
{

  
  
$_
SE
SS
IO
N[
'l
_k
ey
']
=1
;

} // //
 D
ef
in
e 
an
y 
ne
ed
ed
 v
ar
ia
bl
es

// $P
ag
e_
Ti
tl
e 
= 
"I
nc
id
en
t 
He
lp
 P
ag
e"
;

// //
 D
et
er
mi
ne
 t
he
 a
ct
ua
l 
he
lp
 t
ex
t 
de
pe
nd
in
g 
on
 t
he
 P
ag
e_
ID
 v
ar
ia
bl
e.

// //
 F
or
 e
ac
h 
he
lp
 p
ag
e,
 a
 t
it
le
 f
or
 t
he
 p
ag
e 
sh
ou
ld
 b
e 
sp
ec
if
ie
d.
  
Th
re
e

//
 v
ar
ia
bl
es
 f
or
 h
el
p 
te
xt
 a
re
 p
ro
vi
de
d 
(i
t 
is
 n
ot
 n
ec
es
sa
ry
 t
o 
ut
il
iz
e

//
 a

ll
 t
hr
ee
).
  
Th
es
e 
va
ri
ab
le
s 
ma
y 
co
nt
ai
n 
HT
ML
.

// if
 (
$P
ag
e_
ID
 =
= 
1)
 {

} 
el
se
if
 (
$P
ag
e_
ID
 =
= 
2)
 {

$p
ag
e_
ti
tl
e 
= 
""
;

$h
el
p_
te
xt
_1
 =
 "
";

$h
e
lp
_t
ex
t_
2 
= 
""
;

$h
el
p_
te
xt
_3
 =
 "
";

} 
el
se
 {
$p
ag
e_
ti
tl
e 
= 
""
;

$h
el
p_
te
xt
_1
 =
 "
";

$h
el
p_
te
xt
_2
 =
 "
";

$h
el
p_
te
xt
_3
 =
 "
";

} ?> <h
tm
l>

<h
ea
d>

<t
it
le
>I
nc
id
en
t 
Ad
vi
so
r 
He
lp
 P
ag
e<
/t
it
le
>

<L
IN
K 
RE
L=
st
yl
es
he
et
 T
YP
E=
"t
ex
t/
cs
s"
 H
RE
F=
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s"
>

</
he
ad
>

<?  /
/ 
no
w 
sh
ow
 t
he
 h
ea
de
r

 r
eq
ui
re
("
pa
ge
_h
ea
de
r.
ph
p"
);

?> <d
iv
 a
li
gn
="
ce
nt
er
">

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"0
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
60
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
la
rg
e>
<?
 p
ri
nt
 $
pa
ge
_t
it
le
 ?
><
/s
pa
n>
<b
r>

</
td
>

</
tr
>



<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
me
d>
<?
 p
ri
nt
 $
he
lp
_t
ex
t_
1 
?>
</
sp
an
><
br
>

</
td
>

</
tr
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
me
d>
<?
 p
ri
nt
 $
he
lp
_t
ex
t_
2 
?>
</
sp
an
><
br
>

</
td
>

</
tr
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
me
d>
<?
 p
ri
nt
 $
he
lp
_t
ex
t_
3 
?>
</
sp
an
><
br
>

</
td
>

</
tr
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
sm
al
l>
Cl
ic
k 
th
e 
'B
ac
k'
 b
ut
to
n 
to
 r
et
ur
n 
to
 t
he
 p
re
vi
ou
s 
pa
ge
.<
/s
pa
n>
<b
r>

</
td
>

</
tr
>

</
ta
bl
e>

<b
r>

<? //
ph
pi
nf
o(
);

re
qu
ir
e(
"p
ag
e_
fo
ot
er
.p
hp
")

 ?
>

</
di
v>

</
bo
dy
>

</
ht
ml
>



< 
in

ci
de

nt
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 i
s 
th
e 
ma
in
 s
ta
rt
in
g 
pa
ge
 f
or
 t
he
 i
nc
id
en
t 
de
ci
si
on
 a
dv
is
or
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // // //
 I
ni
ti
al
iz
e 
an
d 
re
gi
st
er
 s
es
si
on
 v
ar
ia
bl
es
.

// se
ss
io
n_
st
ar
t(
);

se
ss
io
n_
de
st
ro
y(
);

re
qu
ir
e(
"m
od
ul
e_
se
ss
io
n_
ha
nd
le
r.
ph
p"
);

//
 I
f 
it
 i
s 
no
t 
al
re
ad
y 
a 
se
ss
io
n 
va
ri
ab
le
, 
in
it
ia
li
ze
 t
he
 l
an
gu
ag
e 
ke
y.

if
 (
!i
ss
et
($
_S
ES
SI
ON
['
l_
ke
y'
])
) 
{$
_S
ES
SI
ON
['
l_
ke
y'
]=
1;
 $
la
ng
_k
ey
 =
 1
;}

// //
 D
ef
in
e 
an
y 
ne
ed
ed
 v
ar
ia
bl
es

// $P
ag
e_
Ti
tl
e 
= 
"I
nc
id
en
t 
Ho
me
 P
ag
e"
;

$t
he
_s
te
p 
= 
0;

$P
ag
e_
ID
 =
 1
;

// //
 O
bt
ai
n 
in
fo
rm
at
io
n 
sp
ec
if
ic
 t
o 
th
is
 p
ag
e 
($
Pa
ge
_I
D 
mu
st
 b
e 
se
t)
.

// re
qu
ir
e(
"g
et
_r
es
ou
rc
es
.p
hp
")
;

?> <h
tm
l>

<h
ea
d>

<t
it
le
>I
nc
id
en
t 

Ho
me
 P

ag
e<
/t
it
le
>

<L
IN
K 
RE
L=
st
yl
es
he
et
 T
YP
E=
"t
ex
t/
cs
s"
 H
RE
F=
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s"
>

</
he
ad
>

<?  /
/ 
no
w 
sh
ow
 t
he
 h
ea
de
r

 r
eq
ui
re
("
pa
ge
_h
ea
de
r.
ph
p"
);

?> <d
iv
 a
li
gn
="
ce
nt
er
">

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"0
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
60
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
la
rg
e>
<?
 p
ri
nt
 $
re
so
ur
ce
[1
] 
?>
</
sp
an
><
br
>

</
td
>

</
tr
>

<t
r>

<t
d>

<s
pa
n 
cl
as
s=
ar
ia
l-
me
d>
<a
 h
re
f=
"a
na
ly
ze
_i
nc
id
en
t.
ph
p"
><
? 
pr
in
t 
$r
es
ou
rc
e[
2]
 ?
><
/a
><
/s
pa
n>
<b
r>
<b
r>

</
td
>

</
tr
>

</
ta
bl
e>

<b
r>

<?
re
qu
ir
e(
"p
ag
e_
fo
ot
er
.p
hp
")

?> </
di
v>

</
bo
dy
>

</
ht
ml
>



< 
m

od
ul

e_
de

ci
si

on
s.

ph
p 

>
<? //
 T

hi
s 

pa
ge
 q

ue
ri
es
 t

he
 k

no
wl
ed
ge
 b

as
e 

fo
r 

de
ci
si
on
 a

lt
er
na
ti
ve
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s:

// //
 $
de
ci
si
on
[$
th
e_
ke
y]
, 
wh
er
e

//
  
  
 $
th
e_
ke
y 
is
 t
he
 d
ec
is
io
n 
ID
_k
ey

//
  
  
 $
de
ci
si
on
 c
on
ta
in
s 
th
e 
de
ci
si
on
 d
es
cr
ip
ti
on

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 D
EC
IS
IO
NS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e 
(t
yp
e 
1)

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
1)
";

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$d
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$d
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$d
ec
is
io
n[
$d
_k
ey
] 
= 
$d
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$d
ec
is
io
n[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

?>



< 
m

od
ul

e_
do

_d
ec

is
io

ns
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 c
al
cu
la
te
s 
th
e 
PI
 f
or
 
th
e 
i'
th
 d
ec
is
io
n 
al
te
rn
at
iv
e.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
 A
ss
um
e 
th
e 
fo
ll
ow
in
g 
mo
du
le
s 
ha
ve
 a
lr
ea
dy
 b
ee
n 
ca
ll
ed
.

//
  
re
qu
ir
e(
"f
un
c_
ut
il
it
y.
ph
p"
);

//
  
re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

//
  
re
qu
ir
e(
"m
od
ul
e_
va
ri
ab
le
s.
ph
p"
);

//
  
re
qu
ir
e(
"m
od
ul
e_
de
ci
si
on
s.
ph
p"
);

fu
nc
ti
on
 s
ta
te
_v
al
ue
 (
$s
ta
te
_k
ey
)

{
if
 (
$s
ta
te
_k
ey
 =
= 
72
4 
OR
 $
st
at
e_
ke
y=
=7
23
) 
{r
et
ur
n 
(1
);
}

if
 (
$s
ta
te
_k
ey
 =
= 
72
6 
OR
 $
st
at
e_
ke
y=
=7
27
 O
R
 $
st
at
e_
ke
y=
=7
28
 O
R 
$s
ta
te
_k
ey
==
72
9)
 {
re
tu
rn
 (
2)
;}

if
 (
$s
ta
te
_k
ey
 =
= 
73
0 
OR
 $
st
at
e_
ke
y=
=7
31
 O
R 
$s
ta
te
_k
ey
==
73
2)
 {
re
tu
rn
 (
3)
;}

if
 (
$s
ta
te
_k
ey
 =
= 
73
3 
OR
 $
st
at
e_
ke
y=
=7
34
) 
{r
et
ur
n 
(4
);
}

} fu
nc
ti
on
 w
or
ke
r_
ou
tc
om
e 
($
ho
ur
s_
of
_w
or
k)

{
$i
nc
id
en
t 
= 
1 
- 
ex
p(
-$
ho
u
rs
_o
f_
wo
rk
 *
 $
V[
8]
[$
u]
);

$m
in
or
_p
ro
ba
bi
li
ty
 =
 $
in
ci
de
nt
 *
 $
V[
9]
[$
u]
;

$s
ev
er
e_
pr
ob
ab
il
it
y 
= 
$i
nc
id
en
t 
* 
$V
[1
0]
[$
u]
;

$f
at
al
it
y_
pr
ob
ab
il
it
y 
= 
$i
nc
id
en
t 
* 
$V
[1
1]
[$
u]
;

$t
en
fa
ta
li
ty
_p
ro
ba
bi
li
ty
 =
 $
in
ci
de
nt
 *
 $
V[
11
][
$u
]/
10
;

$o
ne
tw
en
ty
fi
ve
fa
ta
li
ty
_p
ro
ba
bi
li
ty
 =
 $
in
ci
de
nt
 *
 $
V[
11
][
$u
]/
12
5;

$o
ut
 =
 $
mi
no
r_
pr
ob
ab
il
it
y 
* 
di
sc
re
te
_u
ti
li
ty
(3
, 
2)
;

$o
ut
 =
 $
ou
t 
+ 
$s
ev
er
e_
pr
ob
ab
il
it
y 
* 
di
sc
re
te
_u
ti
li
ty
(3
, 
3)
;

$o
ut
 =
 $
ou
t 
+ 
$f
at
al
it
y_
pr
ob
ab
il
it
y 
* 
di
sc
re
te
_u
ti
li
ty
(3
, 
4)
;

$o
ut
 =
 $
ou
t 
+ 
$t
en
fa
ta
li
ty
_p
ro
ba
bi
li
ty
 *
 d
is
cr
et
e_
ut
il
it
y(
3,
 5
);

$o
ut
 =
 $
ou
t 
+ 
$o
ne
tw
en
ty
fi
ve
fa
ta
li
ty
_p
ro
ba
bi
li
ty
 *
 d
is
cr
et
e_
ut
il
it
y(
3,
 6
);

re
tu
rn
 (
$o
ut
);

} fu
nc
ti
on
 C
D_
di
su
ti
li
ty
_o
ut
co
me
 (
$u
)

{
$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[7
][
$u
])
; 

//
 C
D 
co
st
 +
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 

= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
75
00
 *
 0
.0
01
);

//
 A
ss
um
e 
75
00
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
50
00
);

//
 A
ss
um
e 
15
00
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
1;

//
 C

or
e 

da
ma
ge

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
6)
;

//
 C
D 
le
ve
l 
of
 a
tt
en
ti
on

re
tu
rn
 $
ou
t;

} fu
nc
ti
on
 I
E_
di
su
ti
li
ty
_o
ut
co
me
 (
$i
ni
t_
ke
y,
 $
u)

{
if
 (
$i
ni
t_
ke
y 
==
 7
14
) 
{ 
//
  
 $
IE
[7
14
] 
= 
"A
PR
P 
- 
LO
CA
s"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
2]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
21
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
75
0 
* 
0.
00
1)
;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
50
0)
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
0]
[$
u]
);

//
 L
OC
A 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
15
) 
{ 
//
  
 $
IE
[7
15
] 
= 
"A
TW
S 
- 
An
ti
ci
pa
te
d 
tr
an
s.
 w
/o
 s
cr
am
"



$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
6]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
25
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
25
0 
* 
0.
00
1)
;

//
 A
ss
um
e 
25
0 
ho
ur
s 
of
 
cl
ea
nu
p 
in
 0
.0
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(5
00
);

//
 A
ss
um
e 
50
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
4]
[$
u]
);

//
 A
TW
S 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
16
) 
{ 
//
  
 $
IE
[7
16
] 
= 
"P
SF

 -
 L
os
s 
of
 h
ea
t 
si
nk
"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
7]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
26
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
25
0 
* 
0.
00
01
);

//
 A
ss
um
e 
25
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
m
e(
50
0)
;

//
 A
ss
um
e 
50
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
5]
[$
u]
);

//
 H
S 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
17
) 
{ 
//
  
 $
IE
[7
17
] 
= 
"P
SL
 -
 L
os
s 
of
 p
ow
er
"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
8]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
27
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
50
 *
 0
.0
00
1)
;

//
 A
ss
um
e 
50
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
00
);

//
 A
ss
um
e 
10
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
6]
[$
u]
);

//
 L
OP
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
18
) 
{ 
//
  
 $
IE
[7
18
] 
= 
"R
TE
 -
 S
ec
on
da
ry
 s
ys
te
m 
ru
pt
ur
e"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
3]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
22
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
75
0 
* 
0.
00
01
);

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
50
0)
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5

, 
$V
[3
1]
[$
u]
);

//
 S
ec
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
19
) 
{ 
//
  
 $
IE
[7
19
] 
= 
"R
TG
V 
- 
St
ea
m 
ge
ne
ra
to
r 
tu
be
 r
up
tu
re
"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
4]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
23
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
75
0 
* 
0.
00
1)
;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
50
0)
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
2]
[$
u]
);

//
 S
GT
R 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
20
) 
{ 
//
  
 $
IE
[7
20
] 
= 
"R
TV
 -
 S
te
am
 l
in
e 
br
ea
k"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
5]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
24
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
75
0 
* 
0.
00
01
);

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an

up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(1
50
0)
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
3]
[$
u]
);

//
 S
te
am
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
21
) 
{ 
//
  
 $
IE
[7
21
] 
= 
"T
GT
A 
- 
Se
co
nd
ar
y 
si
de
 t
ra
ns
ie
nt
"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[1
9]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
28
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
12
 *
 0
.0
00
1)
;

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o

ut
co
me
(2
4)
;

//
 A
ss
um
e 
24
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
7]
[$
u]
);

//
 S
ec
Tr
an
s 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
22
) 
{ 
//
  
 $
IE
[7
22
] 
= 
"T
RC
P 
- 
Pr
im
ar
y 
si
de
 t
ra
ns
ie
nt
"

$o
ut
[1
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
$V
[2
0]
[$
u]
*$
V[
4]
[$
u]
 +
 $
V[
29
][
$u
])
; 
//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
co
nt
in
uo
us
_u
ti
li
ty
(2
, 
12
 *
 0
.0
00
1)
;

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
(2
4)
;

//
 A
ss
um
e 
24
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
0;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
di
sc
re
te
_u
ti
li
ty
(5
, 
$V
[3
8]
[$
u]
);

//
 S
ec
Tr
an
s 
le
ve
l 
of
 a
tt
en
ti
on

} re
tu
rn
 $
ou
t;

} fu
nc
ti
on
 c
al
c_
PI
 (
$t
he
ou
tc
om
e,
 $
u)

{
$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];



$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_

at
tn
;

re
tu
rn
 $
PI
_t
ot
al
;

} // //
 f
un
ct
io
n 
we
ig
ht
ed
_P
I 
(i
't
h 
de
ci
si
on
 k
ey
, 
in
de
x 
fo
r 
j'
th
 v
ar
ia
bl
e,
 i
nd
ex
 f
or
 d
ec
is
io
n 
nu
mb
er
)

// fu
nc
ti
on
 w
ei
gh
te
d_
PI
 (
$k
ey
, 
$u
, 
$j
th
_d
ec
is
io
n)

{
//
 D
ec
la
re
 a
ny
 g
lo
ba
l 
va
ri
ab
le
s.

gl
ob
al
 $
IE
;

gl
ob
al
 $
IE
_r
at
e;

gl
ob
al
 $

V;

//
 $
ke
y 
= 
De
ci
si
on
 k
ey
 (
1 
= 
as
 i
s,
 7
 =
 r
ep
ai
r 
at
 p
ow
er
, 
9 
= 
is
ol
at
e,
 1
0 
= 
re
du
ce
 p
ow
er
, 
70
2 
= 
ho
t 
sh
ut
do
wn
, 
et
c.

// //
 $
u 
  
= 
In
de
x 
in
to
 t
he
 a
rr
ay
 f
or
 a
 v
ar
ia
bl
e.
  
If
 d
oi
ng
 n
om
in
al
 c
as
e 
an
d 
se
ns
it
iv
it
y

//
  
  
  
  
ca
lc
ul
at
io
ns
 (
1=
no
mi
na
l,
 2
=l
ow
 v
al
ue
, 
3=
hi
gh
 v
al
ue
).
  
If
 d
oi
ng
 t
he
 u
nc
er
ta
in
ty

//
  
  
  
  
an
ay
si
s,
 t
he
n 
$u
 =
 i
te
ra
ti
on
 n
um
be
r.

// //
 $
jt
h_
de
ci
si
on
 =
 t
he
 n
um
er
ic
al
 o
rd
er
 o
f 
th
e 
de
ci
si
on
s 
(0
, 
1,
 2
, 
et
c.
)

// in
cl
ud
e(
"m
od
ul
e_
st
at
e_
in
fo
rm
at
io
n.
ph
p"
);

if
 (
$k
ey
 =
= 
1)

//
 a
s 
is

{
//
 O

nl
y 

on
e 
st
at
e 
(1
) 
is
 u
se
d.

$j
 =
 1
;

//
 R
ep
ai
r 
ca
n 
no
t 
tr
ip
 t
he
 p
la
nt
 s
in
ce
 t
he
re
 i
s 
no
 r
ep
ai
r.

//
 R
ep
ai
r 
ca
n 
no
t 
be
 s
uc
ce
ss
fu
l 
si
nc
e 
th
er
e 
is
 n
o 
re
pa
ir
.

$s
ta
te
_n
um
be
r 
= 
st
at
e_
va
lu
e(
$p
la
nt
_s
ta
te
_k
ey
[$
j]
);

$s
eq
ue
nc
e_
nu
mb
er
 =
 1
;

$c
um
ul
at
iv
e_
pr
ob
 =
 0
;

$c
um
ul
at
iv
e_
PI
 =
 0
;

//
 L
oo
p 
th
ro
ug
h 
th
e 
IE
 c
at
eg
or
ie
s 
wh
il
e 
in
 t
hi
s 
st
at
e

fo
re
ac
h(
$I
E 
as
 $
in
it
_k
ey
 =
> 
$i
ni
t_
na
me
)

{
if
 (
is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
in
it
_k
ey
][
$s
ta
te
_n
um
be
r]
))
 {
 /
/ 
St
at
e 
ha
s 
an
 i
mp
ac
t 
to
 t
he
 r
at
e.

 $
rt
 =
 $
IE
_m
od
if
ic
at
io
n[
$i
ni

t_
ke
y]
[$
st
at
e_
nu
mb
er
];

} 
el
se
 {
 $
rt
 =
 $
IE
_r
at
e[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];
}

$p
ro
ba
bi
li
ty
 =
 (
1-
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 (
1-
$V
[4
6]
[$
u]
);

//
 P

(t
ri
p)
 *

 P
(n
o 

CD
)

//
 D

et
er
mi
ne
 o

ut
co
me
s[
DT
 s

eq
. 

#]
[P
er
fo
rm
an
ce
 M

ea
su
re
]

//
 C
os
t 
= 
1 
 D
os
e 
= 
2 
 W
or
ke
r 
= 
3 
 C
D 
= 
4 
 A
tt
en
ti
on
 =
 5

// //
 F
ir
st
 d
o 
th
e 
no
n-
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE
, 
bu
t 
we
 n
ee
d 
to

//
 g

et
 t
he
 r
ig
ht
 i
mp
ac
ts
 f
or
 e
ac
h 
IE
.

$t
he
ou
tc
om
e 
= 
IE
_d
is
ut
il
it
y_
ou
tc
om
e(
$i
ni
t_
ke
y,
 $
u)
;

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];



$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

//
 N
ow
 d
o 
th
e 
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 (
1 
- 
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 $
V[
46
][
$u
];

//
 P

(t
ri
p)
 *

 P
(C
D)

$t
he
ou
tc
om
e 
= 
CD
_d
is
ut
il
it
y_
ou
tc
om
e(
$u
);

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][

$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at

iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

//
$
ou
t_
te
xt
 =
 $
ou
t_
te
xt
 .
 "
Se
q.
 #
: 

" 
. 
$
se
qu
en
ce
_n
um
be
r 
. 
" 
 p
ro
ba
bi
li
ty
 =
 "
 .
 s
ci
_n
ot
at
io
n(
$p
ro
ba
bi
li
ty
,2
) 
. 
" 
 P
I

= 
" 
. 

sc
i_
no
ta
ti
on
($
PI
_t
ot
al
,4
) 
. 
"<
br
>\
n"
;

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

} //
 N

ow
 d
o 
th
e 
no
n-
tr
ip
 b
ra
nc
h.

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 1
 -
 $
cu
mu
la
ti
ve
_p
ro
b;

//
 F
or
 n
ow
, 
mo
de
l 
no
 i
mp
ac
t 
on
 t
he
 '
co
nt
in
ue
 a
s-
is
, 
n
o 
tr
ip
' 
br
an
ch
. 
 I
n 
re
al
it
y,
 t
he
re
 m
ay
 b
e

//
 i

mp
ac
ts
. 
 F
or
 e
xa
mp
le
, 
if
 a
 s
te
am
 g
en
er
at
or
 t
ub
e 
is
 l
ea
ki
ng
, 
th
en
 w
e 
sh
ou
ld
 h
av
e 
an
 i
nc
re
as
ed

//
 l

ev
el
 o
f 
ra
di
oa
ct
iv
it
y 
in
 t
he
 s
ec
on
da
ry
 s
ys
te
m,
 w
hi
ch
 g
et
s 
wo
rs
e 
as
 t
he
 p
la
nt
 o
pe
ra
te
s.
  
Th
us
,

//
 o
ne
 s
ho
ul
d
 h
av
e 
a 
mo
de
l 
fo
r 
ti
me
-b
as
ed
 i
mp
ac
ts
, 
po
te
nt
ia
ll
y 
on
 f
ou
r 
of
 t
he
 p
er
fo
rm
an
ce
 m
ea
su
re
s

//
 (
co
re
 d
am
ag
e 
is
 i
gn
or
ed
 h
er
e 
si
nc
e 
no
 t
ri
p 
wa
s 
se
en
).

$t
he
ou
tc
om
e[
1]
 =
 0
; 

//
 N

o 
co
st
s

$t
he
ou
tc
om
e[
2]
 =
 0
;

//
 N
o 
ex
tr
a 
do
se

$t
he
ou
tc
om
e[
3]
 =
 0
;

//
 N

o 
cl
ea
nu
p

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 0
;

//
 M

in
im
al
 a

tt
en
ti
on

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;



//
$
ou
t_
te
xt
 =
 $
ou
t_
te
xt
 .
 "
Se
q.
 #
: 

" 
. 
$
se
qu
en
ce
_n
um
be
r 
. 
" 
 p
ro
ba
bi
li
ty
 =
 "
 .
 s
ci
_n
ot
at
io
n(
$p
ro
ba
bi
li
ty
,2
) 
. 
" 
 P
I 
= 
" 
.

sc
i_
no
ta
ti
on
($
PI
_t
ot
al
,4
) 
. 
"<
br
>\
n"
;

$t
ot
al
_s
eq
ue
nc
es
 =
 $
se
qu
en
ce
_n
um
be
r;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os

e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

} if
 (
$k
ey
 =
= 
7)

//
 r
ep
ai
r 
at
 p
ow
er

{
//
 T
wo
 s
ta
t
es
 a
re
 u
se
d.
..
fi
rs
t 
th
e 
re
pa
ir
 s
ta
te
 a
nd
 t
he
n 
fo
ll
ow
in
g 
re
pa
ir
.

//
 T
he
re
 a
re
 t
hr
ee
 m
aj
or
 p
ar
ts
 t
o 
th
e 
ge
ne
ri
c 
tr
ee
 s
tr
uc
tu
re
.

//
 1
=P
(t
ri
p)
  
2=
P(
re
pa
ir
 f
ai
le
d|
no
 t
ri
p)
  
3=
P(
re
pa
ir
 w
or
ks
|n
o 
tr
ip
)

$s
eq
ue
nc
e_
nu
mb
er
 =
 1
;

$c
um
ul
at
iv
e_
PI
 =
 0
;

fo
r 
($
k=
1;
 $

k<
=3
; 

$k
++
)

{
$c
um
ul
at
iv
e_
pr
ob
 =
 0
;

//
 R
ep
ai
r 
tr
ip
pe
d 
th
e 
pl
an
t 
(i
f 
us
er
 i
nd
ic
at
es
 s
o)
.

 
//
 1
 F
ix
 t
he
 p
ro
bl
em
 a
ft
er
 t
ri
pp
in
g 
th
e 
pl
an
t.
..
$j
=2

//
 2
 n
o 
tr
ip
, 
bu
t 
no
 r
ep
ai
r 
ei
th
er
..
.$
j=
1

//
 3
 n
o 
tr
ip
, 
re
pa
ir
 w
or
ks
..
.$
j=
1 
(i
ni
ti
al
ly
) 
,$
j=
2 
(l
on
g 
te
rm
)

if
 (
$k
 =
= 
1)
 {
$j
 =
 2
; 
$p
ro
b 
= 
$V
[4
4]
[$
u]
;}

el
se
if
 (
$k
 =
= 
2)
 {
$j
 =
 1
; 
$p
ro
b 
= 
(1
 -
 $
V[
44
][
$u
])
 *
 $
V[
45
][
$u
];
}

el
se
if
 (
$k
 =
= 
3)
 {
$j
 =
 2
; 
$p
ro
b 
= 
(1
 -
 $
V[
44
][
$u
])
 *
 (
1 
- 
$V
[4
5]
[$
u]
);
}

$s
ta
te
_n
um
be
r 
= 
st
at
e_
va
lu
e(
$p
la
nt
_s
ta
te
_k
ey
[$
j]
);

//
 L
oo
p 
th
ro
ug
h 
th
e 
IE
 c
at
eg
or
ie
s 
wh
il
e 
in
 t
hi
s 
st
at
e

fo
re
ac
h(
$I
E 
as
 $
in
it
_k
ey
 =
> 
$i
ni
t_
na
me
)

{
if
 (
is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
in
it
_k
ey
][
$s
ta
te
_n
um
be
r]
) 
AN
D 
$j
==
1)
 {
 /
/ 
St
at
e 
ha
s 
an
 i
mp
ac
t 
to
 t
he
 r
at
e.

 $
rt
 =
 $
IE
_m
od
if
ic
at
io
n[
$i
ni

t_
ke
y]
[$
st
at
e_
nu
mb
er
];

} 
el
se
 {
 $
rt
 =
 $
IE
_r
at
e[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];
}

$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1-
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 (
1-
$V
[4
6]
[$
u]
);

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(n
o 
CD
)

//
 D

et
er
mi
ne
 o

ut
co
me
s[
DT
 s

eq
. 

#]
[P
er
fo
rm
an
ce
 M

ea
su
re
]

//
 F

ir
st
 d
o 
th
e 
no
n-
CD
 b
ra
nc
h 
fo
ll
ow
in
g 

a 
IE
, 
bu
t 
we
 n
ee
d 
to
 g
et
 t
he
 r
ig
ht
 i
mp
ac
ts
 f
or
 e
ac
h 
IE
.

$t
he
ou
tc
om
e 
= 
IE
_d
is
ut
il
it
y_
ou
tc
om
e(
$i
ni
t_
ke
y,
 $
u)
;

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V
[4
0]
[$
u]
;

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at

tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;



$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

//
 N
ow
 d
o 
th
e 
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1 
- 
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 $
V[
46
][
$u
];

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(C
D)

$t
he
ou
tc
om
e 
= 
CD
_d
is
ut
il
it
y_
ou
tc
om
e(
$u
);

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk

 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
; 

$c
um
ul
at
iv
e
_p
ro
b 
= 
$c
um
ul
at
iv
e_
pr
ob
 +
 $
pr
ob
ab
il
it
y;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

} //
 N

ow
 d
o 
th
e 
no
n-
tr
ip
 b
ra
nc
h.

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 1
 -
 $
cu
mu
la
ti
ve
_p
ro
b;

if
 (
$k
 =
= 
1)
 {
  
//
 s
ti
ll
 h
av
e 
a 
tr
ip

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 2
4*
$V
[4
][
$u
])
; 

//
 t

ri
p

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 1
2 
* 
0.
00
01
);

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
12
);

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 d
is
cr
et
e_
ut
il
it
y(
5,
 1
);

//
 M

in
im
al
 a

tt
en
ti
on

} el
se
if
 (
$k
 =
= 
2)
 {
 /
/ 
no
 t
ri
p

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_

ut
il
it
y(
1,
 2
4*
$V
[2
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
wo
rk
er
 c
os
t

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 1
2 
* 
0.
00
1)
;

//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
2)
;

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =

 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 d
is
cr
et
e_
ut
il
it
y(
5,
 1
);

//
 M

in
im
al
 a

tt
en
ti
on

} el
se
if
 (
$k
 =
= 
3)
 {

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 2
4*
$V
[2
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
wo
rk
er
 c
os
t

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 1
2 
* 
0.

00
1)

;
//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
2)
;

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 0
;

//
 N

o 
at
te
nt
io
n

} $P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
*
 $
th
eo
ut
co
me
[1
] 
* 
$V
[3
9]
[$
u]
;

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V
[4
3]
[$
u]
;

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
; 



$t
ot
al
_s
eq
ue
nc
es
 =
 $
se
qu
en
ce
_n
um
be
r;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
u
mu
la
ti
ve
_P
I_
do
se
 +
 $
PI
_d
os
e;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

}
} if
 (
$k
ey
 =
= 
70
2)

//
 h
ot
 s
hu
td
ow
n 
an
d 
re
pa
ir

{
//
 T
wo
 s
ta
te
s 
ar
e 
us
ed
..
.f
ir
st
 t
he
 s
hu
td
ow
n/
re
pa
ir
 s
ta
te
 a
nd
 t
he
n 
fo
ll
ow
in
g 
re
pa
ir
.

//
 T
he
re
 a
re
 t
wo
 m
aj
or
 p
ar
ts
 t
o 
th
e 
ge
ne
ri
c 
tr
ee
 s
tr
uc
tu
re
.

//
 1
=P
(r
ep
ai
r 
fa
il
ed
) 
 2
=P
(r
ep
ai
r 
wo
rk
s)

$s
eq
ue
nc
e_
nu
mb
er
 =
 1
;

$c
um
ul
at
iv
e_
PI
 =
 0
;

fo
r 
($
k=
1;
 $
k<
=2

; 
$k
++
)

{
$c
um
ul
at
iv
e_
pr
ob
 =
 0
;

//
 P
la
nt
 i
s 
sh
ut
do
wn
 f
or
 t
he
 r
ep
ai
r.

 
//
 R
ep
ai
r 
un
su
cc
es
sf
ul
..
.$
j=
1

//
 R
ep
ai
r 
wo
rk
s.
..
$j
=2

if
 (
$k
 =
= 
1)
 {
$j
 =
 1
; 
$p
ro
b 
= 
$V
[4
5]
[$
u]
;}

el
se
if
 (
$k
 =
= 
2)
 {
$j
 =
 2
; 
$p
ro
b 
= 
(1
 -
 $
V[
45
][
$u
])
;}

$s
ta
te
_n
um
b
er
 =
 s
ta
te
_v
al
ue
($
pl
an
t_
st
at
e_
ke
y[
$j
])
;

//
 L
oo
p 
th
ro
ug
h 
th
e 
IE
 c
at
eg
or
ie
s 
wh
il
e 
in
 t
hi
s 
st
at
e

fo
re
ac
h(
$I
E 
as
 $
in
it
_k
ey
 =
> 
$i
ni
t_
na
me
)

{
if
 (
is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
in
it
_k
ey
][
$s
ta
te
_n
um
be
r]
) 
AN
D 
$j
==
1)
 {
 /
/ 
St
at
e 
ha
s 
an
 i
mp
ac
t 
to
 t
he
 r
at
e.

 $
rt
 =
 $
IE
_m
od
if
ic
at
io
n[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];

} 
el
se
 {
 $
rt
 =
 $
IE
_r
at
e[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];
}

$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1-
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 (
1-
$V
[4
6]
[$
u]
);

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(n
o 
CD
)

//
 D

et
er
mi
ne
 o

ut
co
me
s[
DT
 s

eq
. 

#]
[P
er
fo
rm
an
ce
 M

ea
su
re
]

//
 F
ir
st
 d
o 
th
e 
no
n-
CD
 b
ra
nc
h 
fo
ll
ow
in
g 

a 
IE
, 
bu
t 
we
 n
ee
d 
to
 g
et
 t
he
 r
ig
ht
 i
mp
ac
ts
 f
or
 e
ac
h 
IE
.

$t
he
ou
tc
om
e 
= 
IE
_d
is
ut
il
it
y_
ou
tc
om
e(
$i
ni
t_
ke
y,
 $
u)
;

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

//
 N
ow
 d
o 
th
e 
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;



$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1 
- 
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 $
V[
46
][
$u
];

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(C
D)

$t
he
ou
tc
om
e 
= 
CD
_d
is
ut
il
it
y_
ou
tc
om
e(
$u
);

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
o
me
[2
] 
* 
$V
[4
0]
[$
u]
;

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
; 

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

} //
 N

ow
 d
o 
th
e 
no
n-
tr
ip
 b
ra
nc
h.

$s
eq
ue
nc
e_
n
um
be
r 
= 
$s
eq
ue
nc
e_
nu
mb
er
 +
 1
;

$p
ro
ba
bi
li
ty
 =
 1
 -
 $
cu
mu
la
ti
ve
_p
ro
b;

if
 (
$k
 =
= 
1)
 {
  
//
 r
ep
ai
r 
un
su
cc
es
sf
ul

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 2
4*
$V
[4
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
sh
ut
do
wn
/r
ep
ai
r 
co
st

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
i
ty
(2
, 
12
 *
 0
.0
01
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
12
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 d
is
cr
et
e_
ut
il
it
y(
5,
 1
);

//
 M

in
im
al
 a

tt
en
ti
on

} el
se
if
 (
$k
 =
= 
2)
 {
 /
/ 
re
pa
ir
 o
k

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 2
4*
$V
[4
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
sh
ut
do
wn
/r
ep
ai
r 
co
st

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 1
2 
* 
0.
00
1)
;

//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$t
he
ou
tc
om
e[
3]
 =

 w
or
ke
r_
ou
tc
om
e(
12
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 0
;

//
 M

in
im
al
 a

tt
en
ti
on

} $P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$
PI
_a
tt
n;
 

$t
ot
al
_s
eq
ue
nc
es
 =
 $
se
qu
en
ce
_n
um
be
r;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

}
} if
 (
$k
ey
 =
= 
10
)

//
 r
ed
uc
e 
po
we
r

{
//
 O
nl
y 
on
e 
st
at
e 
(1
) 
is
 u
se
d.



$j
 =
 1
;

//
 R
ep
ai
r 
ca
n 
no
t 
tr
ip
 t
he
 p
la
nt
 s
in
ce
 t
he
re
 i
s 
no
 r
ep
ai
r.

//
 R
ep
ai
r 
ca
n 
no
t 
be
 s
uc
ce
ss
fu
l 
si
nc
e 
th
er
e 
is
 n
o 
re
pa
ir
.

$s
ta
te
_n
um
be
r 
= 
st
at
e_
va
lu
e(
$p
la
nt
_s
ta
te
_k
ey
[$
j]
);

$s
eq
ue
nc
e_
nu
mb
er
 =
 1
;

$c
um
ul
at
iv
e_
pr
ob
 =
 0
;

$c
um
ul
at
iv
e_
PI
 =
 0
;

//
 L
oo
p 
th
ro
ug
h 
th
e 
IE
 c
at
eg
or
ie
s 
wh
il
e 
in
 t
hi
s 
st
at
e

fo
re
ac
h(
$I
E 
as
 $
in
it
_k
ey
 =
> 
$i
ni
t_
na
me
)

{
if
 (
is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
in
it
_k
ey
][
$s
ta
te
_n
um
be
r]
))
 {
 /
/ 
St
at
e 
ha
s 
an
 i
mp
ac
t 
to
 t
he
 r
at
e.

 $
rt
 =
 $
IE
_m
od
if
ic
at
io
n[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];

} 
el
se
 {
 $
rt
 =
 $
IE
_r
at
e[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];

}
$p
ro
ba
bi
li
ty
 =
 (
1-
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 (
1-
$V
[4
6]
[$
u]
);

//
 P

(t
ri
p)
 *

 P
(n
o 

CD
)

//
 D

et
er
mi
ne
 o

ut
co
me
s[
DT
 s

eq
. 

#]
[P
er
fo
rm
an
ce
 M

ea
su
re
]

//
 C
os
t 
= 
1 
 D
os
e 
= 
2 
 W
or
ke
r 
= 
3 
 C
D 
= 
4 
 A
tt
en
ti
on
 =
 5

// //
 F
ir
st
 d
o 
th
e 
no
n-
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE
, 
bu
t 
we
 n
ee
d 
to

//
 g

et
 t
he
 r
ig
ht
 i
mp
ac
ts
 f
or
 e
ac
h 
IE
.

$t
he
ou
tc
om
e 
= 
IE
_d
is
ut
il
it
y_
ou
tc
om
e(
$i
ni
t_
ke
y,
 $
u)
;

$e
xt
ra
_c
os
t 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
0.
1*
$V
[1
][
$u
]*
$V
[4
][
$u
])
; 
//
 1
0%
 l
os
t 
po
we
r 
ge
ne
ra
ti
on
.

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
($
th
eo
ut
co
me
[1
]+
$e
xt
ra
_c
os
t)
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $

V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

//
 N
ow
 d
o 
th
e 
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 (
1 
- 
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 $
V[
46
][
$u
];

//
 P

(t
ri
p)
 *

 P
(C
D)

$t
he
ou
tc
om
e 
= 
CD
_d
is
ut
il
it
y_
ou
tc
om
e(
$u
);

$e
xt
ra
_c
os
t 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
0.
1*
$V
[1
][
$u
]*
$V
[4
][
$u
])
; 
//
 1
0%
 l
os
t 
po
we
r 
ge
ne
ra
ti
on
.

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
($
th
eo
ut
co
me
[1
]+
$e
xt
ra
_c
os
t)
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
u
mu
la
ti
ve
_P
I_
do
se
 =
 $
cu
mu
la
ti
ve
_P
I_
do
se
 +
 $
PI
_d
os
e;



$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$
PI
_t
ot
al
;

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

} //
 N

ow
 d
o 
th
e 
no
n-
tr
ip
 b
ra
nc
h.

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 1
 -
 $
cu
mu
la
ti
ve
_p
ro
b;

//
 F
or
 n
ow
, 
mo
de
l 
no
 i
mp
ac
t 
on
 t
he
 '
co
nt
in
ue
 a
s-
is
, 
no
 t
ri
p'
 b
ra
nc
h.
  
In
 r
ea
li
ty
, 
th
er
e 
ma
y 
be

//
 i

mp
ac
ts
. 
 F
or
 e
xa
mp
le
, 
if
 a
 s
te
am
 g
en
er
at
or
 t
ub
e 
is
 l
ea
ki
ng
, 
th
en
 w
e 
sh
ou
ld
 h
av
e 
an
 i
nc
re
as
ed

//
 l

ev
el
 o
f 
ra
di
oa
ct
iv
it
y 
in
 t
he
 s
ec
on
da
ry
 s
ys
te
m,
 w
hi
ch
 g
et
s 
wo
rs
e 
as
 t
he
 p
la
nt
 o
pe
ra
te
s.
  
Th
us
,

//
 o
ne
 s
ho
ul
d 
ha
ve
 a
 m
od
el
 f
or
 t
im
e-
ba
se
d 
im
pa
ct
s,
 p
ot
en
ti
al
ly
 o
n 
fo
ur
 o
f 
th
e 
pe
rf
or
ma
nc
e 
me
as
ur
es

//
 (
co
re
 d
am
ag
e 
is
 i
gn
or
ed
 h
er
e 
si
nc
e 
no
 t
ri
p 
wa
s 
se
en
).

$e
xt
ra
_c
os
t 
= 
co
nt
in
uo
us
_u
ti
li
ty
(1
, 
0.
1*
$V
[1
][
$u
]*
$V
[4
][
$u
])
; 
//
 1
0%
 l
os
t 
po
we
r 
ge
ne
ra
ti
on
.

$t
he
ou
tc
om
e[
1]
 =
 $
ex
tr
a_
co
st
; 

//
 l

os
t 
po
we
r 
pr
od
uc
ti
on

$t
he
ou
tc
om
e[
2]
 =
 0
;

//
 N
o 
ex
tr
a 
do
se

$t
he
ou
tc
om
e[
3]
 =
 0
;

//
 N

o 
cl
ea
nu
p

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 0
;

//
 M

in
im
al
 a

tt
en
ti
on

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo

rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$t
ot
al
_s
eq
ue
nc
es
 =
 $
se
qu
en
ce
_n
um
be
r;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at

iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

} if
 (
$k
ey
 =
= 
71
1)

//
 g
o 
to
 D
2

{
//
 T
wo
 s
ta
te
s 
ar
e 
us
ed
..
.f
ir
st
 t
he
 s
hu
td
ow
n 
st
at
e 
an
d 
th
en
 f
ol
lo
wi
ng
 r
ep
ai
r.

//
 T
he
re
 a
re
 t
wo
 m
aj
or
 p
ar
ts
 t
o 
th
e 
ge
ne
ri
c 
tr
ee
 s
tr
uc
tu
re
.

//
 1
=P
(r
ep
ai
r 
fa
il
ed
) 
 2
=P
(r
ep
ai
r 
wo
rk
s)

$s
eq
ue
nc
e_
nu
mb
er
 =
 1
;

$c
um
ul
at
iv
e_
PI
 =
 0
;

fo
r 
($
k=
1;
 $
k<
=2
; 
$k
++
)

{
$c
um
ul
at
iv
e_
pr
ob
 =
 0
;

//
 P
la
nt
 i
s 
sh
ut
do
wn
 f
or
 t
he
 r
ep
ai
r.

 
//
 R

ep
ai
r 
un
su
cc
es
sf
ul
..
.$
j=
1

//
 R
ep
ai
r 
wo
rk
s.
..
$j
=2

if
 (
$k
 =
= 
1)
 {
$j
 =
 1
; 
$p
ro
b 
= 
$V
[4
5]
[$
u]
;}

el
se
if
 (
$k
 =
= 
2)
 {
$j
 =
 2
; 
$p
ro
b 
= 
(1
 -
 $
V[
45
][
$u
])
;}



$s
ta
te
_n
um
be
r 
= 
st
at
e_
va
lu
e(
$p
la
nt
_s
ta
te
_k
ey
[$
j]
);

//
 L
oo
p 
th
ro
ug
h 
th
e 
IE
 c
at
eg
or
ie
s 
wh
il
e 
in
 t
hi
s 

st
at
e

fo
re
ac
h(
$I
E 
as
 $
in
it
_k
ey
 =
> 
$i
ni
t_
na
me
)

{
if
 (
is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
in
it
_k
ey
][
$s
ta
te
_n
um
be
r]
) 
AN
D 
$j
==
1)
 {
 /
/ 
St
at
e 
ha
s 
an
 i
mp
ac
t 
to
 t
he
 r
at
e.

 $
rt
 =
 $
IE
_m
od
if
ic
at
io
n[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];

} 
el
se
 {
 $
rt
 =
 $
IE
_r
at
e[
$i
ni
t_
ke
y]
[$
st
at
e_
nu
mb
er
];
}

$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1-
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 (
1-
$V
[4
6]
[$
u]
);

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(n
o 
CD
)

//
 D

et
er
mi
ne
 o

ut
co
me
s[
DT
 s

eq
. 

#]
[P
er
fo
rm
an
ce
 M

ea
su
re
]

//
 F
ir
st
 d
o 
th
e 
no
n-
CD
 b
ra
nc
h 
fo
ll
ow
in
g 

a 
IE
, 
bu
t 
we
 n
ee
d 
to
 g
et
 t
he
 r
ig
ht
 i
mp
ac
ts
 f
or
 e
ac
h 
IE
.

$t
he
ou
tc
om
e 
= 
IE
_d
is
ut
il
it
y_
ou
tc
om
e(
$i
ni
t_
ke
y,
 $
u)
;

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $

V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
b
il
it
y;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

//
 N
ow
 d
o 
th
e 
CD
 b
ra
nc
h 
fo
ll
ow
in
g 
a 
IE

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 $
pr
ob
 *
 (
1 
- 
ex
p(
- 
$r
t 
* 
$V
[1
][
$u
]/
87
60
))
 *
 $
V[
46
][
$u
];

//
 P
()
 *
 P
(t
ri
p)
 *
 P
(C
D)

$t
he
ou
tc
om
e 
= 
CD
_d
is
ut
il
it
y_
ou
tc
om
e(
$u
);

$P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
; 

$c
um
ul
at
iv
e_
pr
ob
 =
 $
cu
mu
la
ti
ve
_p
ro
b 
+ 
$p
ro
ba
bi
li
ty
;

$c
um
ul
at
iv
e
_P
I_
co
st
 =
 $
cu
mu
la
ti
ve
_P
I_
co
st
 +
 $
PI
_c
os
t;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P
I 
+ 
$P
I_
to
ta
l;

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

} //
 N

ow
 d
o 
th
e 
no
n-
tr
ip
 b
ra
nc
h.

$s
eq
ue
nc
e_
nu
mb
er
 =
 $
se
qu
en
ce
_n
um
be
r 
+ 
1;

$p
ro
ba
bi
li
ty
 =
 1
 -
 $
cu
mu
la
ti
ve
_p
ro
b;



if
 (
$k
 =
= 
1)
 
{ 
 /
/ 
re
pa
ir
 u
ns
uc
ce
ss
fu
l

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 4
8*
$V
[4
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
sh
ut
do
wn
/r
ep
ai
r 
co
st

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 2
4 
* 
0.
00
01
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
12
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 d
is
cr
et
e_
ut
il
it
y(
5,
 1
);

//
 M

in
im
al
 a

tt
en
ti
on

} el
se
if
 (
$k
 =
= 
2)
 {
 /
/ 
re
pa
ir
 o
k

$t
he
ou
tc
om
e[
1]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 4
8*
$V
[4
][
$u
])
; 

//
 n
o 
tr
ip
, 
ju
st
 h
ou
rl
y 
sh
ut
do
wn
/r
ep
ai
r 
co
st

$t
he
ou
tc
om
e[
2]
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 2
4 
* 
0.
00
01
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$t
he
ou
tc
om
e[
3]
 =
 w
or
ke
r_
ou
tc
om
e(
12
);

//
 A
ss
um
e 
2 
ho
ur
s 
of
 w
or
ke
r 
ti
me

$t
he
ou
tc
om
e[
4]
 =
 0
;

//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e[
5]
 =
 0
;

//
 M

in
im
al
 a

tt
en
ti
on

} $P
I_
co
st
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
1]
 *
 $
V[
39
][
$u
];

$P
I_
do
se
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
2]
 *
 $
V[
40
][
$u
];

$P
I_
wo
rk
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
3]
 *
 $
V[
41
][
$u
];

$P
I_
cd
  
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
4]
 *
 $
V[
42
][
$u
];

$P
I_
at
tn
 =
 $
pr
ob
ab
il
it
y 
* 
$t
he
ou
tc
om
e[
5]
 *
 $
V[
43
][
$u
];

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
; 

$t
ot
al
_s
eq
ue
nc
es
 =
 $
se
qu
en
ce
_n
um
be
r;

$c
um
ul
at
iv
e_
PI
 =
 $
cu
mu
la
ti
ve
_P

I 
+ 
$P
I_
to
ta
l;

$c
um
ul
at
iv
e_
PI
_c
os
t 
= 
$c
um
ul
at
iv
e_
PI
_c
os
t 
+ 
$P
I_
co
st
;

$c
um
ul
at
iv
e_
PI
_d
os
e 
= 
$c
um
ul
at
iv
e_
PI
_d
os
e 
+ 
$P
I_
do
se
;

$c
um
ul
at
iv
e_
PI
_w
or
k 
= 
$c
um
ul
at
iv
e_
PI
_w
or
k 
+ 
$P
I_
wo
rk
;

$c
um
ul
at
iv
e_
PI
_c
d 
  
= 
$c
um
ul
at
iv
e_
PI
_c
d 
+ 
$P
I_
cd
;

$c
um
ul
at
iv
e_
PI
_a
tt
n 
= 
$c
um
ul
at
iv
e_
PI
_a
tt
n 
+ 
$P
I_
at
tn
;

}
} re
tu
rn
 a
rr
ay
($
cu
mu
la
ti
ve
_P
I,
 $
cu
mu
la
ti
ve
_P
I_
co
st
, 
$c
um
ul
at
iv
e_
PI
_d
os
e,
 $
cu
mu
la
ti
ve
_P
I_
wo
rk
, 
$c
um
ul
at
iv
e_
PI
_c
d,

$c
um
ul
at
iv
e_
PI
_a
tt
n)
;

} ?>



< 
m

od
ul

e_
do

_s
im

ul
at

io
n.

ph
p 

>
<? //
 T
hi
s 
pa
ge
 p
ro
vi
de
s 
th
e 
fu
nc
ti
on
s 
wh
ic
h 
ca
lc
ul
at
e 
th
e 
PI
 f
or
 
th
e 
i'
th
 d
ec
is
io
n 
al
te
rn
at
iv
e 
ba
se
d 
up
on
 s
im
ul
at
io
n.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // // //
 f
un
ct
io
n 
we
ig
ht
ed
_P
I 
($
jt
h_
de
ci
si
on
--
>j
't
h 
de
ci
si
on
 f
ro
m 
0 
to
 n
-1
 d
ec
is
io
ns
)

// //
 $
jt
h_
de
ci
si
on
 

Th
e 
nu

me
ri
ca
l 
or
de
r 
of
 t
he
 d
ec
is
io
ns
 (
0,
 1
, 
2,
 e
tc
.)

// //
 T
o 
ca
ll
 t
hi
s 
fu
nc
ti
on
, 
th
e 
fo
ll
ow
in
g 
gl
ob
al
 v
ar
ia
bl
es
 m
us
t 
be
 s
et
.

// //
 $
V[
][
1]

An
 a
rr
ay
 t
ha
t 
st
or
es
 A
LL
 o
f 
th
e 
va
ri
ab
le
/p
ar
am
et
er
s 
us
ed
 i
n 
th
e 
an
al
ys
is
.

// // // fu
nc
ti
on
 w
ei
gh
te
d_
PI
 (
$j
th
_d
ec
is
io
n)

{
//
 D
ec
la
re
 a
ny
 g
lo
ba
l 
va
ri
ab
le
s.

gl
ob
al
 $
V;

//
 A
LL
 t
he
 p
ar
am
et
er
s

gl
ob
al
 $
us
e_
de
ci
si
on
;

//
 A
LL
 t
he
 a
pp
li
ca
bl
e 
de
ci
si
on
s,
 i
nd
ex
ed
 b
y 
ID
_k
ey

gl
ob
al
 $
IE
;

gl
ob
al
 $
TI
ME
_T
O_
SH
UT
DO
WN
;

gl
ob
al
 $
IN
IT
_P
LA
NT
_S
TA
TE
;

gl
ob
al
 $
tr
ip
_a
rr
ay
;

gl
ob
al
 $
re
pa
ir
_a
rr
ay
;

gl
ob
al
 $
wo
rk
er
_a
rr
ay
;

gl
ob
al
 $
do
se
_a
rr
ay
;

gl
ob
al
 $
st
at
e1
;

gl
ob
al
 $
st
at
e2
;

gl
ob
al
 $
st
at
e3
;

//
 F
ir
st
, 
de
te
rm
in
e 
th
e 
de
ci
si
on
 I
D_
ke
y 
si
nc
e 
so
me
 o
f 
th
e 
da
ta
 a
rr
ay
s 
us
e 
th
is
 k
ey
 a
s 
an
 i
nd
ex
 (
ra
th
er
 t
ha
n 
0,
 1
, 
2,
 e
tc
.)

// //
 $
de
ci
si
on
_k
ey
 =
 D
ec
is
io
n 
ke
y 
(1
 =
 a
s 
is
, 
7 
= 
re
pa
ir
 a
t 
po
we
r,
 9
 =
 i
so
la
te
, 
10
 =
 r
ed
uc
e 
po
we
r,
 7
02
 =
 h
ot
 s
hu
td
ow
n,
 e
tc
.

$d
ec
is
io
n_
ke
y 
= 
$u
se
_d
ec
is
io
n[
$j
th
_d
ec
is
io
n]
;

// //
 W
e 
be
gi
n 
th
e 
si
mu
la
ti
on
 a
t,
 o
f 
co
ur
se
, 
t 
= 
0.
  
Al
so
, 
th
e 
in
te
rv
al
 n
um
be
r,
 k
, 
be
gi
ns
 a
t 
1.
  
An
d,
 t
he
 i
ni
ti

al
//
 p

la
nt
 s
ta
te
 i
s 
in
di
ca
te
d 
by
 t
he
 u
se
r.

// $t
 =
 0
;

$s
um
_c
os
ts
 =

 0
;

//
 C
um
ul
at
iv
e 
su
m 
of
 t
he
 c
os
t 
we
 e
nc
ou
nt
er
 d
ur
in
g 
th
e 
si
mu
la
ti
on
.

$s
um
_d
os
e 
= 
0;

//
 C
um
ul
at
iv
e 
su
m 
of
 t
he
 w
or
ke
r 
do
se
 w
e 
en
co
un
te
r 
du
ri
ng
 t
he
 s
im
ul
at
io
n.

$s
um
_w
or
ke
rs
 =
 1
;

//
 C
um
ul
at
iv
e 
su
m 
of
 t
he
 w
or
ke
r 
im
pa
ct
s 
we
 e
nc
ou
nt
er
 d
ur
in
g 
th
e 
si
mu
la
ti
on
.

$s
um
_c
d 
= 
1;

//
 C
or
e 
da
ma
ge
 e
ve
nt
 (
ma
x.
 o
f 
on
e)
 w
e 
en
co
un
te
r 
du
ri
ng
 t
he
 s
im
ul
at
io
n.

$s
um
_a
tt
en
ti
on
 =
 1
;

//
 C

um
ul
at
iv
e 

su
m 

of
 e

xt
er
na
l 

at
te
nt
io
n 

we
 e

nc
ou
nt
er
 d

ur
in
g 
th
e 
si
mu
la
ti
on
.

$I
E_
tr
ip
 =
 F
AL
SE
;

$c
or
e_
da
ma
ge
 =
 F
AL
SE
;

$i
nc
id
en
t_
fi
xe
d 

= 
FA
LS
E;

$c
ur
re
nt
_s
ta
te
 =
 s
ta
te
_v
al
ue
($
IN
IT
_P
LA
NT
_S
TA
TE
);

//
 S
to
re
d 
as
 s
ta
te
 I
D_
ke
y,
 s
o 
co
nv
er
t 
to
 s
ta
te
 1
, 
2,
 3
, 
or
 4
.

$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
= 
$V
[(
11
8 
+ 
($
jt
h_
de
ci
si
on
 *
 7
)
)]
[1
];

// //
 W
e 
on
ly
 a
ll
ow
 a
 m
ax
im
um
 o
f 
th
re
e 
in
te
rv
al

// fo
r 
($
k 
= 
1;
 $
k 
<=
 3
; 
$k
++
)



{ if
 (
($
cu
rr
en
t_
st
at
e 
< 
1)
 O
R 
($
cu
rr
en
t_
st
at
e 
> 
4)
) 
{d
ie
("
 S
ta
te
 p
ro
bl
em
 i
n 
fu
nc
_s
im
ul
at
e_
de
ci
si
on
 |
".
 $
cu
rr
en
t_
st
at
e 
. 
"|
")
;}

$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
= 
$V
[(
11
8 
+ 
($
k 
- 
1)
 +
 (
$j
th
_d
ec
is
io
n 
* 
7)
)]
[1
];

if
 (
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
<=
 0
) 
{b
re
ak
;}

// //
 D
et
er
mi
ne
 t
he
 w
or
ke
r 
im
pa
ct
s 
as
 i
nd
ic
at
ed
 b
y 
th
e 
us
er
 (
if
 a
ny
)

// $t
he
in
dx
 =
 1
21
 +
 (
$k
 -
 1
) 
+ 
($
jt
h_
de
ci
si
on
 *
 7
);

$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
($
V[
$t
he
in
dx
][
1]
 *

 $
V[
2]
[1
])
;

//
 W
or
ke
r 
ho
ur
s 
* 
co
st
/h
ou
r

$w
or
ke
rd
os
e 
= 
$d
os
e_
ar
ra
y[
$k
][
$j
th
_d
ec
is
io
n]
 *
 $
V[
$t
he
in
dx
][
1]
;

$s
um
_d
os
e 
= 
$s
um
_d
os
e 
+ 
$w
or
ke
rd
os
e;

// //
 T
he
 d
is
cr
et
e 
di
su
ti
li
ti
es
 a
re
 a
 l
it
tl
e 
tr
ic
ky
 s
in
ce
 w
e 
ar
e 
ke
ep
in
g 
tr
ac
k 
of
 w
he
re

//
 w

e 
ar
e 
wi
th
 r
es
pe
ct
 t
o 
an
 o
rd
in
al
 s
ca
le
 (
1,
 2
, 
3,
 e
tc
.)

// $w
or
ke
r 
= 
wo
rk
er
_o
ut
co
me
($
V[
$t
he
in
dx
][
1]
);

if
 (
$w
or
ke
r 
> 
$s
um
_w
or
ke
rs
) 
{$
su
m_
wo
rk
er
s 
= 
$w
or
ke
r;
}

// //
 F
ir
st
, 
de
te
rm
in
e 
if
 a
n 
in
it
ia
ti
ng
 e
ve
nt
 w
il
l 
ca
us
e 
a 
tr
an
si
ti
on
 p
ri
or
 t
o 
th
e 
en
d 
of
 t
he
 k
't
h 
in
te
rv
al
.

// fo
re
ac
h(
$I
E 
as
 $
ke
y 
=>
 $
Va
lu
e)

{
$r
at
e 
= 
IE
_r
at
e_
lo
ok
up
 (
$k
ey
, 
$c
ur
re
nt
_s
ta
te
, 
$i
nc
id
en
t_
fi
xe
d)
;

// //
 F
ro
m 
Eq
ua
ti
on
 (
40
) 
of
 m
y 
th
es
is
.

// if
 (
$r
at
e 
<=
 0
) 
{ 
$s
im
_t
im
e 
= 
1E
31
;}
 e
ls
e 
{$
si
m_
ti
me
 =
 -
lo
g(
RN
(0
))
 /
 $
ra
te
;}

if
 (
$s
im
_t
im
e 
> 

$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n)

{
//
 T
he
 n
ew
 s
ta
te
 a
rr
iv
al
 i
s 
AF
TE
R 
th
e 
en
d 
of
 t
he
 c
ur
re
nt
 s
ta
te
, 
so
 n
o 
IE
 u
ps
et
 t
hi
s 
ti
me
 t
hr
ou
gh
.

// //
 I
f 
th
e 
us
er
 i
nd
ic
at
ed
, 
th
en
 w
e 
st
il
l 
ma
y 
ha
ve
 a
n 
up
se
t 
du
e 
to
 t
he
 o
pe
ra
to
rs
.

if
 (

$t
ri
p_
ar
ra
y[
$k
][
$j
th
_d
ec

is
io
n]
)

{
// //
 Y
es
, 
we
 h
av
e 
th
e 
po
te
nt
ia
l 
fo
r 
a 
tr
ip
.

// if
 (
RN
(0
) 
< 
$V
[4
4]
[1
])

{
// //
 W
or
ke
r-
ca
us
ed
 t
ri
p,
 s
o 
de
te
rm
in
e 
th
e 
im
pa
ct
.

// $t
he
ou
tc
om
e 
= 
IE
_o
ut
co
me
(7
22
);

//
 A
ss
um
e 
le
as
t 
im
pa
ct
 I
E

$s
u
m_
co
st
s 
= 
$s
um
_c
os
ts
 +
 $
th
eo
ut
co
me
[1
];

$s
um
_d
os
e 
= 
$s
um
_d
os
e 
+ 
$t
he
ou
tc
om
e[
2]
;

// //
 T
he
 d
is
cr
et
e 
di
su
ti
li
ti
es
 a
re
 a
 l
it
tl
e 
tr
ic
ky
 s
in
ce
 w
e 
ar
e 
ke
ep
in
g 
tr
ac
k 
of
 w
he
re

//
 w

e 
ar
e 
wi
th
 r
es
pe
ct
 t
o 
an
 o
rd
in
al
 s
ca
le
 (
1,
 2
, 
3,
 e
tc
.)

// if
 (
$t
he
ou
tc
om
e[
3]
 >
 $
su
m_
wo
rk
er
s)
 {
$s
um
_w
or
ke
rs
 =
 $
th
eo
ut
co
me
[3
];
}

if
 (
$t
he
ou
tc
om
e[
4]
 >
 $
su
m_
cd
) 
{$
su
m_
cd
 =
 $
th
eo
ut
co
me
[4
];
}



if
 (
$t
he
ou
tc
om
e[
5]
 >
 $
su
m_
at
te
nt
io
n)
 {
$s
um
_a
tt
en
ti
on
 =
 $
th
eo
ut
co
me
[5
];
}

$I
E_
tr
ip
 =
 T
RU
E;

$i
nc
id
en
t_
fi
xe
d 

= 
TR
UE
;

//
 A
ss
um
e 
af
te
r 
an
 I
E,
 t
he
 p
ro
bl
em
 w
il
l 
be
 f
ix
ed
.

br
ea
k;

//
 A
ss
um
e 
on
ly
 o
ne
 t
ri
p 
pe
r 
in
te
rv
al
.

}
} // //
 N
o,
 w
e 
do
 n
ot
 h
av
e 
th
e 
po
te
nt
ia
l 
of
 a
 w
or
ke
r 
ca
us
ed
 t
ri
p.

// //
 B
ut
, 
as
 l
on
g 
as
 w
e 
di
d 
no
t 
tr
ip
 d
ue
 t
o 
a 
wo
rk
er
, 
we
 n
ee
d 
to
 w
or
ry
 a
bo
ut

//
 a

 s
uc
ce
ss
fu
l 
re
pa
ir
 (
if
 u
se
r 
in
di
ca
te
d 
to
 m
od
el
 t
hi
s)
. 
 W
e 
al
so
 n
ee
d 
to

//
 w
or
ry
 a
bo
ut
 w
ha
t 
we
 a
re
 a
ct
ua
ll
y 
do
in
g 
in
 t
hi
s 
st
at
e,
 w
hi
ch
 i
s 
a 
fu
nc
ti
on

//
 o

f 
th
e 
pa
rt
ic
ul
ar
 d
ec
is
io
n.
  
Fo
r 
ex
am
pl
e,
 i
f 
we
 s
hu
t 
do
wn
 t
o 
fi
x 
th
e 
pr
ob
le
m,

//
 t

he
n 

th
is
 i

mp
ac
ts
 t

he
 c

os
t.

// if
 (

$r
ep
ai
r_
ar
ra
y[
$k
][
$j
th
_d
ec
is
io
n]
)

{
if
 (
RN
(0
) 
< 
$V
[4
5]
[1
])
 {
$i
nc
id
en
t_
fi
xe
d 
= 
FA
LS
E;
} 
el
se
 {
$i
nc
id
en
t_
fi
xe
d 
= 
TR
UE
;}

} if
 (

$d
ec
is
io
n_
ke
y 

==
 1

) 
//
 D
ec
is
io
n 
to
 s
ta
y 
as
-i
s,
 w
hi
ch
 c
ou
ld

 b
e 
at
 p
ow
er
 o
r 
no
t 
de
pe
nd
in
g 
on
 s
ta
te
.

{
//
 D
et
er
mi
ne
 t
he
 a
ct
ua
l 
ou
tc
om
e 
ba
se
d 
up
on
 t
he
 c
ur
re
nt
 s
ta
te
.

// if
 (
$c
ur
re
nt
_s
ta
te
 =
= 
1)

//
 A
ss
um
e 
th
at
 a
re
 (
or
 w
il
l 
be
 s
ho
rt
ly
) 
pr
od
uc
in
g 
po
we
r 
in
 t
hi
s 
st
at
e.

{
// //
 N
o 
ad
di
ti
on
al
 i
mp
ac
ts
..
.w
e 
al
re
ad
y 
ac
co
un
te
d 
fo
r 
th
e 
wo
rk
er
 h
ou
rl
y

//
 c

os
ts
, 
th
e 
wo
rk
er
 r
is
k,
 a
nd
 t
he
 w
or
ke
r 
do
se
. 
 F
ur
th
er
, 
si
nc
e 
th
er
e

//
 w

as
 n
o 
tr
ip
 i
n 
th
is
 i
nt
er
va
l,
 t
he
re
 i
s 
no
 c
or
e 
da
ma
ge
.

//
} 
el
se

//
 A
ss
um
e 
th
at
 w
e 
ar
e 
no
t 
pr
od
uc
in
g 
po
we
r

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n*
$V
[4
][
1]
;
//
 r
ep
la
ce
me
nt
 p
ow
er
 c
os
ts

}

} 
el
se
if
 (
$d
ec
is
io
n_
ke
y 
==
 7
)
//
 r
ep
ai
r 
at
 p
ow
er

{
//
 D
et
er
mi
ne
 t
he
 a
ct
ua
l 
ou
tc
om
e 
ba
se
d 
up
on
 t
he
 c
ur
re
nt
 s
ta
te
.

// if
 (
$c
ur
re
nt
_s
ta
te
 =
= 
1)

//
 A
ss
um
e 
th
at
 a
re
 (
or
 w
il
l 
be
 s
ho
rt
ly
) 
pr
od
uc
in
g 
po
we
r 
in
 t
hi
s 
st
at
e.

{
// //
 N
o 
ad
di
ti
on
al
 i
mp
ac
ts
..
.

//
} 
el
se

//
 A
ss
um
e 
th
at
 w
e 
ar
e 
no
t 
pr
od
uc
in
g 
po
we
r

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
($
cu
rr
en
t_
st
at
e_
du
ra
ti
on
 *
 $
V[
4]
[1
])
;

//
 r
ep
la
ce
me
nt
 p
ow
er
 c
os
ts

}
} 
el
se
if
 (
$d
ec
is
io
n_
ke
y 
==
 1
0)

//
 r
ed
uc
e 
po
we
r

{
//
 D
et
er
mi
ne
 t
he
 a
ct
ua
l 
ou
tc
om
e 
ba
se
d 
up
on
 t
he
 c
ur
re
nt
 s
ta
te
.

// if
 (
$c
ur
re
nt
_s
ta
te
 =
= 
1)

//
 A
ss
um
e 
th
at
 a
re
 p
ro
du
ci
ng
 p
ow
er
 a
t 
80
% 
of
 n
or
ma
l.

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
(0
.1
5 
* 
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n*
$V
[4
][
1]
);

//
 r
ep
la
ce
me
nt
 p
ow
er
 c
os
ts

} 
el
se

//
 A
ss
um
e 
th
at
 w
e 
ar
e 
no
t 
pr
od
uc
in
g 
po
we
r

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
($
cu
rr
en
t_
st
at
e_
du
ra
ti
on
 *
 $
V[
4]
[1
])
;

//
 r
ep
la
ce
me
nt
 p
ow
er
 c

os
ts

}

} 
el
se
if
 (
$d
ec
is
io
n_
ke
y 
==
 9
)
//
 I
so
la
te
 t
he
 p
ro
bl
em

{



//
 I
so
la
ti
on
 d
oe
s 
no
t 
im
pa
ct
 p
ow
er
 p
ro
du
ct
io
n 
(i
f 
at
 p
ow
er
).

// //
 D
et
er
mi
ne
 t
he
 a
ct
ua
l 
ou
tc
om
e 
ba
se
d 
up
on
 t
he
 c
ur
re
nt
 s
ta
te
.

// if
 (
$c
ur
re
nt
_s
ta
te
 =
= 
1)

//
 A
ss

um
e 
th
at
 a
re
 p
ro
du
ci
ng
 p
ow
er
 i
n 
th
is
 s
ta
te
.

{
//
 N
o 
ad
di
ti
on
al
 i
mp
ac
ts
..
.

} 
el
se

//
 A
ss
um
e 
th
at
 w
e 
ar
e 
no
t 
pr
od
uc
in
g 
po
we
r

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
($
cu
rr
en
t_
st
at
e_
du
ra
ti
on
 *
 $
V[
4]
[1
])
;

//
 r
ep
la
ce
me
nt
 p
ow
er

}

} 
el
se
if
 (
($
de
ci
si
on
_k
ey
 >
 7
00
) 
AN
D 
($
de
ci
si
on
_k
ey
 <
 7
14
) 
AN
D 
($
in
ci
de
nt
_f
ix
ed
 =
= 
FA
LS
E)
)
//
 O
ne
 o
f 
sh
ut
do
wn
 s
ta
te
s.

{
$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
($
cu
rr
en
t_
st
at
e_
du
ra
ti
on
 *
 $
V[
4]
[1
])
;

//
 r
ep
la
ce
me
nt
 p
ow
er
 c
os
ts

}

} 
el
se

{
//
 T
he
 n
ew
 s
ta
te
 a
rr
iv
al
 i
s 
BE
FO
RE
 t
he
 e
nd
 o
f 
th
e 
cu
rr
en
t 
st
at
e,
 s
o 
an
 u
ps
et
 c
on
di
ti
on
 w
il
l 
ta
ke
 p
la
ce
.

// //
 S
in
ce
 w
e 
ha
d 
an
 i
ni
ti
at
in
g 
ev
en
t,
 w
e 
ne
ed
 t
o 
de
te
rm
in
e 
it
s 
im
pa
ct
.

// //
 F
ir
st
, 
se
e 
if
 t
he
 I
E 
le
ad
s 
to
 a
 c
or
e 
da
ma
ge
 e
ve
nt
 v
ia
 t
he
 C
CD
P 
ca
lc
ul
at
io
n.

// $c
cd
p 
= 
IE
_c
cd
p_
lo
ok
up
($
ke
y,
 $
cu
rr
en
t_
st
at
e,
 $
in
ci
de
nt
_f
ix
ed
);

if
 (
RN
(0
) 
< 
$c
cd
p)

{

//
 C

or
e 

da
ma
ge

$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
$V
[7
][
1]
; 

//
 C
D 
co
st
 +
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$s
um
_d
os
e 
= 
$s
um
_d
os
e 
+ 
($
V[
18
9]
[1
]/
2)
 *
 0
.0
01
;

//
 A
ss
um
e 
75
00
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
01
 S
v/
hr
 f
ie
ld

$s
um
_w
or
ke
rs
 =
 w
or
ke
r_
ou
tc
om
e(
$V
[1
89
][
1]
);

//
 A
ss
um
e 
15
00
0 
ho
ur
s 
of
 c
le
an
up

$s
um
_c
d 
= 
2;

//
 C

or
e 

da
ma
ge

$s
um
_a
tt
en
ti
on
 =
 6
;

//
 C
D 
le
ve
l 
of
 a
tt
en
ti
on

$c
or
e_
da
ma
ge
 =
 T
RU
E;

} 
el
se

{
//
 N

o 
co
re
 d

am
ag
e

$t
he
ou
tc
om
e 
= 
IE
_o
ut
co
me
($
ke
y)
;

$s
um
_c
os
ts
 =
 $
su
m_
co
st
s 
+ 
$t
he
ou
tc
om
e[
1]
;

$s
um
_d
os
e 
= 
$s
um
_d
os
e 
+ 
$t
he
ou
tc
om
e[
2]
;

// //
 T
he
 d
is
cr
et
e 
di
su
ti
li
ti
es
 a
re
 a
 l
it
tl
e 
tr
ic
ky
 s
in
ce
 w
e 
ar
e 
ke
ep
in
g 
tr
ac
k 
of
 w
he
re

//
 w

e 
ar
e 
wi
th
 r
es
pe
ct
 t
o 
an
 o
rd
in
al
 s
ca
le
 (
1,
 2
, 
3,
 e
tc
.)

// if
 (
$t
he
ou
tc
om
e[
3]
 >
 $
su
m_
wo
rk
er
s)
 {
$s
um
_w
or
ke
rs
 =
 $
th
eo
ut
co
me
[3
];
}

if
 (
$t
he
ou
tc
om
e[
4]
 >
 $
su
m_
cd
) 
{$
su
m_
cd
 =
 $
th
eo
ut
co
me
[4
];
}

if
 (
$t
he
ou
tc
om
e[
5]
 >
 $
su
m_
at
te
nt
io
n)
 {
$s
um
_a
tt
en
ti
on
 =
 $

th
eo
ut
co
me
[5
];
}

$I
E_
tr
ip
 =
 T
RU
E;

$i
nc
id
en
t_
fi
xe
d 

= 
TR
UE
;

//
 A
ss
um
e 
af
te
r 
an
 I
E,
 t
he
 p
ro
bl
em
 w
il
l 
be
 f
ix
ed
.

} br
ea
k;

//
 T
hi
s 
en
ds
 t
he
 I
E 
fo
re
ac
h 
lo
op
..
.s
in
ce
 w
e 
on
ly
 n
ee
d 
to
 h
av
e 
on
e 
tr
ip
 p
er
 i
nt
er
va
l.

}
} 
//
 E
nd
 I
E 
lo
op

$t
 =
 $
t 
+ 
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n;

if
 (
$c
or
e_
da
ma
ge
 =
= 
TR
UE
) 
{ 
$t
 =
 (
$T
IM
E_
TO
_S
HU
TD
OW
N 
+ 
1)
*2
4;
 b
re
ak
;}

//
 J
um
p 
to
 t
he
 e
nd
 i
f 
we
 h
av
e 
a 
co
re
 d
am
ag
e.

if
 (
$k
 =
= 
1)

{
$c

ur
re
nt
_s
ta
te
 =
 s
ta
te
_v
al
ue
($
st
at
e2
[$
jt
h_
de
ci
si
on
])
;

//
 S
to
re
d 
st
at
e 
ID
_k
ey
, 
so
 c
on
ve
rt
 s
ta
te

 1
, 
2,
 3
, 
or
 4
.



} 
el
se
if
 (
$k
 =
= 
2)

{
$c

ur
re
nt
_s
ta
te
 =
 s
ta
te
_v
al
ue
($
st
at
e3
[$
jt
h_
de
ci
si
on
])
;

//
 S
to
re
d 
st
at
e 
ID
_k
ey
, 
so
 c
on
ve
rt
 s
ta
te
 1
, 
2,
 3
, 
or
 4
.

}

if
 (
$c
ur
re
nt
_s
ta
te
 =
= 
0)

//
 U
se
r 
ha
s 
no
t 
id
en
ti
fi
ed
 a
ny
 f
ur
th
er
 s
ta
te
s,
 s
o 
as
su
me
 t
ha
t 
we
 r
et
ur
n 

to
 i
ni
ti
al
 s
ta
te
.

{
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
= 
($
TI
ME
_T
O_
SH
UT
DO
WN
 *
 2
4)
 -
 $
t;

if
 (
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
<=
 0
)

//
 P
as
t 
th
e 
en
d 
of
 m
is
si
on
 t
im
e 
so
 j
um
p 
ou
t 
of
 l
oo
p.

{
br
ea
k;

}
} 
el
se

{
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
= 
$V
[(
11
8 
+ 
$k
 +
 (
$j
t
h_
de
ci
si
on
 *
 7
))
][
1]
;

}

} 
//
 E
nd
 $
k 
lo
op

// //
 O
nc
e 
we
 f
in
is
h 
th
e 
us
er
-d
ef
in
ed
 i
nt
er
va
ls
, 
we
 n
ee
d 
to
 m
ak
e 
su
re
 t
ha
t 
we
 h
av
e 
re
ac
he
d 
th
e

//
 e

nd
 o
f 
th
e 
mi
ss
io
n 
ti
me
 (
as
 d
ef
in
ed
 b
y 
th
e 
ti
me
 t
o 
sh
ut
do
wn
).
  
Of
 c
ou
rs
e,
 i
f 
we
 h
av
e 
a

//
 c

or
e 
da
ma
ge
 w
e 
ar
e 
do
ne
, 
bu
t 
ot
he
rw
is
e 
co
nt
in
ue
 t
he
 s
im
ul
at
io
n.

// //
 D
et
er
mi
ne
 t
he
 l
en
gt
h 
of
 t
im
e 
re
ma
in
in
g.

// $c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
= 
($
TI
ME
_T
O_
SH
UT
DO
WN
*2
4)
 -
 $
t;

if
 (
($
in
ci
de
nt
_f
ix
ed
 =
= 
TR
UE
) 
AN
D 
($
cu
rr
en
t_
st
at
e_
du
ra
ti
on
 >
 0
))

{
//
 B
ac
k 
to
 t
he
 n
om
in
al
 s
ta
te

.

} 
el
se
if
 (
($
in
ci
de
nt
_f
ix
ed
 =
= 
FA
LS
E)
 A
ND
 (
$c
ur
re
nt
_s
ta
te
_d
ur
at
io
n 
> 
0)
)

{
//
 B
ac
k 
to
 s
am
e 
st
at
e 
as
 t
=0

} //
 D
et
er
mi
ne
 t
he
 o
ut
co
me
s.

$P
I_
co
st
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
1,
 $
su
m_
co
st
s)
 *
 $
V[
41
][
1]
; 

//
 C
os
t 
Di
su
ti
li
ty
 *
 C
os
t 
We
ig
ht

$P
I_
do
se
 =
 c
on
ti
nu
ou
s_
ut
il
it
y(
2,
 $
su
m_
do
se
) 
* 
$V
[4
2]
[1
];
 

//
 D
os
e 
Di
su
ti
li
ty
 *
 D
os
e 
We
ig
ht

$P
I_
wo
rk
 =
 d
is
cr
et
e_
ut
il
it
y(
3,
 $
su
m_
wo
rk
er
s)
 *
 $
V[
41
][
1]
;

$P
I_
cd
  
 =
 d
is
cr
et
e_
ut
il
it
y(
4,
 $
su
m_
cd
) 
* 
$V
[4
2]
[1
];

$P
I_
at
tn
 =
 d
is
cr
et
e_
ut
il
it
y(
5,
 $
su
m_
at
te
nt
io
n)
 *
 $
V[
43
][
1]
;

$P
I_
to
ta
l 
= 
$P
I_
co
st
 +
 $
PI
_d
os
e 
+ 
$P
I_
wo
rk
 +
 $
PI
_c
d 
+ 
$P
I_
at
tn
;

re
tu
rn
 a
rr
ay
($
PI
_t
ot
al
, 
$P
I_
co
st
, 
$P
I_
do
se
, 
$P
I_
wo
rk
, 
$P
I_
cd
, 
$P
I_
at
tn
);

} fu
nc
ti
on
 s
ta
te
_v
al
ue
 (
$s
ta
te
_k
ey
)

{
if
 (
$s
ta
te
_k
ey
 =
= 
72
4 
OR
 $
st
at
e_
ke
y=
=7
23
 O
R 
$s
ta
te
_k
ey
==
72
5)
 {
re
tu
rn
 (
1)
;}

if
 (
$s
ta
te
_k
ey
 =
= 
72
6 
OR
 $
st
at
e_
ke
y=
=7
27
 O
R 
$s
ta
te
_k
ey
==
72
8 
OR
 $
st
at
e_
ke
y=
=7
29
) 
{r
et
ur
n 
(2
);
}

if
 (
$s
ta
te
_k
ey
 =
= 
73
0 
OR
 $
st
at
e_
ke
y=
=7
31
 O
R 
$s
ta
te
_k
ey
==
73
2)
 {
re
tu
rn
 (
3)
;}

if
 (
$s
ta
te
_k
ey
 =
= 
73
3 
OR
 $
st
at
e_
ke
y=
=7
34
) 
{r
et
ur
n 
(4
);
}

} fu
nc
ti
on
 I
E_
ra
te
_l
oo
ku
p 
($
IE
_k
ey
, 
$s
ta
te
, 
$i
nc
id
en
t_
fi
xe
d)

{
gl
ob
al
 $
V;

//
 A
LL
 t
he
 p
ar
am
et
er
s

//
  
 $
IE
[7
14
] 
= 
"A
PR
P 
- 
LO
CA
s"
;



//
  
 $
IE
[7
15
] 
= 
"A
TW
S 
- 
An
ti
ci
pa
te
d 
tr
an
s.
 w
/o
 s
cr
am
";

//
  
 $
IE
[7
16
] 
= 
"P
SF
 -
 L
os
s 
of
 h
ea
t 
si
nk
";

//
  
 $
IE
[7
17
] 
= 
"P
SL
 -
 L
os
s 
of
 p
ow
er
";

//
  
 $
IE
[7
1
8]
 =
 "
RT
E 
- 
Se
co
nd
ar
y 
sy
st
em
 r
up
tu
re
";

//
  
 $
IE
[7
19
] 
= 
"R
TG
V 
- 
St
ea
m 
ge
ne
ra
to
r 
tu
be
 r
up
tu
re
";

//
  
 $
IE
[7
20
] 
= 
"R
TV
 -
 S
te
am
 l
in
e 
br
ea
k"
;

//
  
 $
IE
[7
21
] 
= 
"T
GT
A 
- 
Se
co
nd
ar
y 
si
de
 t
ra
ns
ie
nt
";

//
  
 $
IE
[7
22
] 
= 
"T
RC
P 
- 
Pr
im
ar
y 
si
de
 t
ra
ns
ie
nt
";

if
 (
$I
E_
ke
y 
==
 7
14
) 
{$
th
ei
nd
ex
 =
 1
92
; 
$n
om
in
al
in
de
x 
= 
46
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
15
) 
{$
mo
di
nd
ex
 =
 1
96
; 
$n
om
in
al
in
de
x 
= 
50
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
16
) 
{$
mo
di
nd
ex
 =
 2
00
; 
$n
om
in
al
in
de
x 
= 
54
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
17
) 
{$
mo
di
nd
ex
 =
 2
04
; 
$n
om
in
al
in
de
x 
= 
58
;}

el
se
if
 (
$I
E_
ke
y 
==

 7
18
) 
{$
mo
di
nd
ex
 =
 2
08
; 
$n
om
in
al
in
de
x 
= 
62
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
19
) 
{$
mo
di
nd
ex
 =
 2
12
; 
$n
om
in
al
in
de
x 
= 
66
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
20
) 
{$
mo
di
nd
ex
 =
 2
16
; 
$n
om
in
al
in
de
x 
= 
70
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
21
) 
{$
mo
di
nd
ex
 =
 2
20
; 
$n
om
in
al
in
de
x 
= 
74
;}

el
se
if
 (
$I
E_
ke
y 
==

 7
22
) 
{$
mo
di
nd
ex
 =
 2
24
; 
$n
om
in
al
in
de
x 
= 
78
;}

el
se
 {
 d
ie
($
IE
_k
ey
 .
 "
| 
Er
ro
r 
si
nc
e 
we
 s
ho
ul
d 
no
t 
ha
ve
 a
ny
 d
ec
is
io
n 
ke
ys
 o
th
er
 t
ha
n 
th
os
e 
in
 f
un
c_
si
mu
la
te
_d
ec
is
io
n"
);
}

// //
 I
f 
th
er
e 
is
 a
 I
E 
mo
di
fi
ca
ti
on
 f
or
 t
hi
s 
IE
 a
nd
 s
ta
te
, 
AN
D 
th
e 
pr
ob
le
m 
ha
s 
no
t 
be
en
 f

ix
ed
, 

th
en

//
  
re
tu
rn
 t
he
 m
od
if
ie
d 
va
lu
e.
  
Ot
he
rw
is
e,
 r
et
ur
n 
th
e 
no
mi
na
l 
va
lu
e.

// $t
he
id
x 
= 
$m
od
in
de
x 
+ 
($
st
at
e 
- 
1)
;

if
 (
($
V[
$t
he
id
x]
[1
] 
> 
0)
 A
ND
 (
$i
nc
id
en
t_
fi
xe
d 
==
 F
AL
SE
))

{
re
tu
rn
 (
$V
[(
$m
od
in
de
x 
+ 
($
st
at
e 
- 
1)
)]
[1
]/
87
60
);

//
 r
et
ur
n 
ra
te
 i
n 
pe
r 
ho
ur
 u
ni
ts

} 
el
se

{
re
tu
rn
 (
$V
[(
$n
om
in
al
in
de
x 
+ 
($
st
at
e 
- 
1)
)]
[1
]/
87
60
);

//
 r
et
ur
n 
ra
te
 i
n 
pe
r 
ho
ur
 u
ni
ts

}
} fu
nc
ti
on
 I
E_
cc
dp
_l
oo
ku
p 
($
IE
_k
ey
, 
$s
ta
te
, 
$i
nc
id
en
t_
fi
xe
d)

{
gl
ob
al
 $
V;

//
 A
LL
 t
he
 p
ar
am
et
er
s

//
  
 $
IE
[7
14
] 
= 
"A
PR
P 
- 
LO
CA
s"
;

//
  
 $
IE
[7
15
] 
= 
"A
TW
S 
- 
An
ti
ci
pa
te
d 
tr
an
s.
 w
/o
 s
cr
am
";

//
  
 $
IE
[7
16
] 
= 
"P
SF
 -
 L
os
s 
of
 h
ea
t 
si
nk
";

//
  
 $
IE
[7
17
] 
= 
"P
SL
 -
 L
os
s 
of
 p
ow
er
";

//
  

 $
IE
[7
18
] 
= 
"R
TE
 -
 S
ec
on
da
ry
 s
ys
te
m 
ru
pt
ur
e"
;

//
  
 $
IE
[7
19
] 
= 
"R
TG
V 
- 
St
ea
m 
ge
ne
ra
to
r 
tu
be
 r
up
tu
re
";

//
  
 $
IE
[7
20
] 
= 
"R
TV
 -
 S
te
am
 l
in
e 
br
ea
k"
;

//
  
 $
IE
[7
21
] 
= 
"T
GT
A 
- 
Se
co
nd
ar
y 
si
de
 t
ra
ns
ie
nt
";

//
  
 $
IE
[7
22
] 
= 
"T
RC
P 
- 
Pr
im
ar
y 
si
de
 t
ra
ns
ie
nt
";

// //
 S
ti
ll
 n
ee
d 
to
 a
dd
 t
he
 '
mo
di
fi
ed
' 
cc
dp
 v
ar
ia
bl
es
 i
nt
o 
$V
[]
[]
.

//
 F
or
 n
ow
, 
ju
st
 u
se
 t
he
 n
om
in
al
 C
CD
P.

if
 (
$I
E_
ke
y 
==
 7
14
) 
{$
th
ei
nd
ex
 =
 8
2;
 $
no
mi
na
li
nd
ex
 =
 8
2;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
15
) 
{$
mo
di
nd
ex
 =
 8
6;
 $
no
mi
na
li
nd
ex
 =
 8
6;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
16
) 
{$
mo
di
nd
ex
 =
 9
0;
 $
no
mi
na
li
nd
ex
 =
 9
0;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
17
) 
{$
mo
di
nd
ex
 =
 9
4;
 $
no
mi
na
li
nd
ex
 =
 9
4;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
18
)
 {
$m
od
in
de
x 
= 
98
; 
$n
om
in
al
in
de
x 
= 
98
;}

el
se
if
 (
$I
E_
ke
y 
==
 7
19
) 
{$
mo
di
nd
ex
 =
 1
02
; 
$n
om
in
al
in
de
x 
= 
10
2;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
20
) 
{$
mo
di
nd
ex
 =
 1
06
; 
$n
om
in
al
in
de
x 
= 
10
6;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
21
) 
{$
mo
di
nd
ex
 =
 1
10
; 
$n
om
in
al
in
de
x 
= 
11
0;
}

el
se
if
 (
$I
E_
ke
y 
==
 7
2
2)
 {
$m
od
in
de
x 
= 
11
4;
 $
no
mi
na
li
nd
ex
 =
 1
14
;}

el
se
 {
 d
ie
($
IE
_k
ey
 .
 "
| 
Er
ro
r 
we
 s
ho
ul
d 
no
t 
de
ci
si
on
 k
ey
s 
ot
he
r 
th
an
 t
ho
se
 i
n 
fu
nc
_s
im
ul
at
e_
de
ci
si
on
")
;}

// //
 I
f 
th
er
e 
is
 a
 I
E 
mo
di
fi
ca
ti
on
 f
or
 t
hi
s 
IE
 a
nd
 s
ta
te
, 
AN
D 
th
e 
pr
ob
le
m 
ha
s 
no
t 
be
en
 f
ix
ed
, 
th
en

//
  
re
tu
rn
 t
he
 m
od
if
ie
d 
va
lu
e.
  
Ot
he
rw
is
e,
 r
et
ur
n 
th
e 
no
mi
na
l 
va
lu
e.



// $t
he
id
x 
= 
$m
od
in
de
x 
+ 
($
st
at
e 
- 
1)
;

if
 (
($
V[
$t
he
id
x]
[1
] 
> 
0)
 A
ND
 (
$i
nc
id
en
t_
fi
xe
d 
==
 F
AL
SE
))

{
re
tu
rn
 (
$V
[(
$m
od
in
de
x 
+ 
($
st
at
e 
- 
1)
)]
[1
])
;

} 
el
se

{
re
tu
rn
 (
$V
[(
$n
om
in
al
in
de
x 
+ 

($
st
at
e 
- 
1)
)]
[1
])
;

}
} fu
nc
ti
on
 I
E_
ou
tc
om
e 
($
in
it
_k
ey
)

{
gl
ob
al
 $
V;

//
 A
LL
 t
he
 p
ar
am
et
er
s

if
 (
$i
ni
t_
ke
y 
==
 7
14
) 
{ 
//
  
 $
IE
[7
14
] 
= 
"A
PR
P 
- 
LO
CA
s"

$o
ut
[1
] 
= 
$V
[1
2]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
21
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
0]
[1
]/
2)
 *
 0
.0
01
;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
0]
[1
])
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
0]
[1
];

//
 L
OC
A 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
15
) 
{ 
//
  
 $
IE
[7
15
] 
= 
"A
TW
S 
- 
An
ti
ci
pa
te
d 
tr
an
s.
 w
/o
 s
cr
am
"

$o
ut
[1
] 
= 
$V
[1
6]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
25
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
1]
[1
]/
2)
 *
 0
.0
01
;

//
 A
ss
um
e 
25
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o

ut
co
me
($
V[
18
1]
[1
])
;

//
 A
ss
um
e 
50
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
4]
[1
];

//
 A
TW
S 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
16
) 
{ 
//
  
 $
IE
[7
16
] 
= 
"P
SF
 -
 L
os
s 
of
 h
ea
t 
si
nk
"

$o
ut
[1
] 
= 
$V
[1
7]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
26

][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
2]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
25
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
2]
[1
])
;

//
 A
ss
um
e 
50
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
5]
[1
];

//
 H
S 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
17
) 
{ 
//
  
 $
IE
[7
17
] 
= 
"P
SL
 -
 L
os
s 
of
 p
ow
er
"

$o
ut
[1
] 
= 
$V
[1
8]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
27
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
3]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
50
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
3]
[1
])
;

//
 A
ss
um
e 
10
0 
ho
ur
s 
of
 c
le
an
up

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
6]
[1
];

//
 L
OP
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
18
) 
{ 
//
  
 $
IE
[7
18
] 
= 
"R
TE
 -
 S
ec
on
da

ry
 s
ys
te
m 
ru
pt
ur
e"

$o
ut
[1
] 
= 
$V
[1
3]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
22
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
4]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
4]
[1
])
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 
of
 c
le
an
up

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
1]
[1
];

//
 S
ec
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
19
) 
{ 
//
  
 $
IE
[7
19
] 
= 
"R
TG
V 
- 
St
ea
m 
ge
ne
ra
to
r 
tu
be
 r
up
tu
re
"

$o
ut
[1
] 
= 
$V
[1
4]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
23
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 
sp
ec
ia
l 
co
st
s

$o
ut
[2
] 
= 
($
V[
18
5]
[1
]/
2)
 *
 0
.0
01
;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
5]
[1
])
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
2]
[1
];

//
 S
GT
R 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
20
) 
{ 
//
  
 $
IE
[7
20
] 
= 
"R
TV
 -
 S
te
am
 l
in
e 
br
ea
k"

$o
ut
[1
] 
= 
$V
[1
5]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
24
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
6]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
75
0 
ho
ur
s 
of
 c
le
an
up
 i
n 
0.
00
01
 S
v/
hr
 f
ie
ld

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
6]
[1
])
;

//
 A
ss
um
e 
15
00
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
3]
[1
];

//
 S
te
am
 l
ev
el
 o
f 
at
te
nt
io
n

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
21
) 
{ 
//
  
 $
IE
[7
21
] 
= 
"T
GT
A 
- 
Se
co
nd
ar
y 
si
de
 t
ra
ns
ie
nt
"



$o
ut
[1

] 
= 
$V
[1
9]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
28
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
7]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
7]
[1
])
;

//
 A
ss
um
e 
24
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
7]
[1
];

//
 S
ec
Tr
an
s 
le
ve
l 
of
 a
tt
en
ti
on

} el
se
if
 (
$i
ni
t_
ke
y 
==
 7
22
) 
{ 
//
  
 $
IE
[7
22
] 
= 
"T
RC
P 
- 
Pr
im
ar
y 
si
de
 t
ra
ns
ie
nt
"

$o
ut
[1
] 
= 
$V
[2
0]
[1
] 
* 
$V
[4
][
1]
 +
 $
V[
29
][
1]
; 

//
 r
ep
la
ce
me
nt
 p
ow
er
 +
 s
pe
ci
al
 c
os
ts

$o
ut
[2
] 
= 
($
V[
18
8]
[1
]/
2)
 *
 0
.0
00
1;

//
 A
ss
um
e 
12
 h
ou
rs
 o
f 
cl
ea
nu
p 
in
 0
.0
00
1 
Sv
/h
r 
fi
el
d

$o
ut
[3
] 
= 
wo
rk
er
_o
ut
co
me
($
V[
18
8]
[1
])
;

//
 A
ss
um
e 
24
 h
ou
rs
 o
f 
cl
ea
nu
p

$o
ut
[4
] 
= 
1;

//
 N

o 
co
re
 d

am
ag
e

$o
ut
[5
] 
= 
$V
[3
8]
[1
];

//
 S
ec
Tr
an
s 
le
ve
l 
of
 a
tt
en
ti
on

} re
tu
rn
 $
ou
t;

} fu
nc
ti
on
 w
or
ke
r_
ou
tc
om
e 
($
ho
ur
s_
of
_w
or
k)

{
gl
ob
al
 $
V;

//
 A
LL
 t
he
 p
ar
am
et
er
s

// //
 T
hi
s 
fu
nc
ti
on
 d
et
er
mi
ne
s 
th
e 
ou
tc
om
e 
fo
r 
th
e 
wo
rk
er
 p
er
fo
rm
an
ce
 m
ea
su
re
 u
si
ng
 s
im
ul
at
io
n.

// //
 T
he
 i
np
ut
 t
o 
th
e 
fu
nc
ti
on
 i
s 
th
e 
to
ta
l 
nu
mb
er
 o
f 
ho
ur
s,
 a
nd
 r
et
ur
ne
d 

fr
om
 t
he
 f
un
ct
io
n 
is

//
 a

n 
in
te
ge
r 
(s
ca
le
 v
al
ue
) 
fr
om
 1
 t
o 
6.
  
1 
= 
no
 i
mp
ac
t,
 2
 =
 m
in
or
 i
nj
ur
y,
 .
..
, 
6 
= 
12
5 
fa
ta
li
ti
es

// if
 (
$V
[8
][
1]
 <
= 
0)
 {
$a
cc
id
en
t_
ti
me
 =
 1
E3
1;
} 
el
se
 {
$a
cc
id
en
t_
ti
me
 =
 -
lo
g(
RN
(0
))
 /
 $
V[
8]
[1
];
}

if
 (
$a
cc
id
en
t_
ti
me
 >
 $
ho
ur
s_
of
_w
or
k)

{
//
 N

o 
wo
rk
er
 i

nc
id
en
t

re
tu
rn
 (
1)
;

} 
el
se

{
//
pr
in
t 

($
V[
9]
[1
] 
. 
" 
 A
 T
IM
E=
 "
 .

 $
ac
ci
de
nt
_t
im
e 
. 
"<
br
>"
);

//
 A
 w
or
ke
r 
in
ci
de
nt
, 
so
 d
o 
fu
rt
he
r 
si
mu
la
ti
on
 t
o 
se
e 
ho
w 
ba
d 
it
 i
s.
..

if
 (
RN
(0
) 
< 
$V
[9
][
1]
)

{
//
 M
in
or
 i
nj
ur
y

re
tu
rn
 (
2)
;

} 
el
se
if
 (
RN
(0
) 
< 
$V
[1
0]
[1
])

{
//
 M
aj
or
 i
nj
ur
y

re
tu
rn
 (
3)
;

} 
el
se
if
 (
RN
(0
) 
< 
$V
[1
1]
[1
])

{
//
 F

at
al
it
y

re
tu
rn
 (
4)
;

} 
el
se
if
 (
RN
(0
) 
< 
($
V[
11
][
1]
/5
0)
)

{
//
 1

0 
Fa
ta
li
ti
es

re
tu
rn
 (
5)
;

} 
el
se
if
 (
RN
(0
) 
< 
($
V[
11
][
1]
/1
00
0)
)

{
//
 1
25

 F
at
al
it
ie
s

re
tu
rn
 (
6)
;

} 
el
se

{
//
 N

o 
in
ju
ry
/f
at
al
it
y

re
tu
rn
 (
1)
;

}
}

} ?>



< 
m

od
ul

e_
ed

it_
IE

_i
m

pa
ct

.p
hp

 >
<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
ed
it
 i
nc
id
en
t 
im
pa
ct
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 T
hi
s 
pa
ge
 i
s 
ty
pi
ca
ll
y 
ca
ll
ed
 b
y 
th
e 
UR
L 
lo
ok
in
g 
li
ke
:

// //
  
"<

a 
hr
ef
='
mo
du
le
_e
di
t_
IE
_i
mp
ac
t.
ph
p?
ke
y=
$k
ey
" 
. 
"&
st
at
e=
1&
ed
it
=$
ed
it
'>
" 
. 
$I
E_

ra
te
[$
ke
y]
[1
] 
. 
"<
/a
>"
;

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
ke
y 
  
  
  
 =
 t
he
 I
D_
ke
y 
fo
r 
th
e 
in
it
ia
to
r 
be
in
g 
mo
di
fi
ed

// //
  
 $
ed
it
  
  
  
 =
 t
he
 c
om
po
ne
nt
 k
ey
 (
if
 >
 0
) 
th
at
 c
au
se
d 
th
e 
im
pa
ct

//
  
  
  
  
  
  
  
 =
 -
1 
if
 g
en
er
al
 I
E 
im
pa
ct

//
  
  
  
  
  
  
  
 =
 -
2 
if
 g
en
er
al
 s
ys
te
m 
im
pa
ct
 (
we
 s
ho
ul
d 
no
t 
ca
ll
 t
hi
s 
pa
ge
 i
f 
ed
it
 =
 -
2)

// //
  
 $
st
at
e 
  
  
 =
 1
, 
2,
 3
, 
or
 4
 (
st
at
es
 A
 t
hr
ou
gh
 D
, 
re
sp
ec
ti
ve
ly
)

// se
ss
io
n_
st
ar
t(
);

$p
la
nt
_s
ta
te
[1
] 

= 
"A
";

$p
la
nt
_s
ta
te
[2
] 

= 
"B
";

$p
la
nt
_s
ta
te
[3
] 

= 
"C
";

$p
la
nt
_s
ta
te
[4
] 

= 
"D
";

if
 (
$e
di
t 
> 
0)

{
//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q

ue
ry
 t
he
 n
od
e 
ta
bl
e 
fo
r 
na
me

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
ID
_K
ey
 =
 $
ed
it
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip

ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

} //
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

$p
ag
e_
na
me
 =

 "
In
ci
de
nt
 A

dv
is
or
 -

 I
ni
ti
at
or
 I

mp
ac
t"
;

$p
ag
e_
ti
tl
e 
= 
"D
et
er
mi
ne
 i
mp
ac
ts
 t
o 
sp
ec
if
ic
 i
ni
ti
at
or
 r
at
e"
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"P
le
as
e 
in
di
ca
te
 t
he
 i
mp
ac
t 
on
 t
he
 '
<b
>"
 .
 
uc
wo
rd
s(
$I
E[
$k
ey
])
 .
 "
</
b>
' 
in
it
ia
ti
ng
 e
ve
nt
 f
or
 p
la
nt
 S
ta
te

$p
la
nt
_s
ta
te
[$
st
at
e]
. 
 "
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n.
 "
Re
ca
ll
 t
ha
t 
th
is
 i
mp
ac
t 
is
 d
ue
 t
o 
'<
i>
";

if
 (
$e
di
t 
> 
0)
 {

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n 
. 
$c
om
po
ne
nt
[$
ed
it
] 

. 
"<
/i
>'
.<
br
><
br
>\
n"
;



} if
 (
$e
di
t 
==
 -
1)
 {

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n 
. 
"a
 g
en
er
al
 i
ni
ti
at
or
 i
mp
ac
t<
/i
>'
.<
br
><
br
>\
n"
;

} $p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n.
 "
Th
e 
no
mi
na
l 
fr
eq
ue
nc
y 
(p
er
 y
ea
r)
 o
f 
th
is
 i
ni
ti
at
or
 i
s 
" 
. 
$I
E_

ra
te
[$
ke
y]
[$
st
at
e]
 .
 "
<b
r>
<b
r>
\n
";

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<d
iv
 a
li
gn
="
ce
nt
er
">

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
pr
oc
es
s_
ch
an
ge
s.
ph
p"
>

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
65
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=5
>

Th
e 
NE
W 
fr
eq
ue
nc
y 
(p
er
 y
ea
r)
 i
s:
 <
in
pu
t 
ty
pe
="
te
xt
" 
na
me
="
th
e_
ne
w_
va
lu
e"
 s
iz
e=
15
>

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=5
>

&n
bs
p;

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=5
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"k
ey
" 
va
lu
e=
"$
ke
y"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ta
te
" 
va
lu
e=
"$
st
at
e"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"e
di
t"
 v
al
ue
="
$e
di
t"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"r
et
ur
n_
UR
L"
 v
al
ue
="
$r
et
ur
n_
UR
L"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"c
ha
ng
e_
ty
pe
" 
va
lu
e=
"1
">

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Pr
oc
es
s"
><
br
><
br
>

<i
>(
cl
ic
k 
th
e 
BA
CK
 b
ut
to
n 
to
 c
an
ce
l)
</
i>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

</
di
v>

ST
AR
T_
HT
ML
;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 H
TM
L 
ou
tp
ut
.

re
qu
ir
e(
"a
na
ly
ze
_i
nc
id
en
t_
pr
ot
ot
yp
e.
ph
p"
);

?>



< 
m

od
ul

e_
in

iti
at

or
s.

ph
p 

>
<? // //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
in
fo
rm
at
io
n 
re
la
te
d 
to
 u
se
 o
f 
th
e 
in
it
ia
ti
ng
 e
ve
nt
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 I
NI
TI
AT
OR
S

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 t
ab
le
 f
or
 n
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
15
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$I
E_
na
me
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$I
E_
ke
y 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
ID
_K
ey
")
;

  
  
$I
E[
$I
E_
ke
y]
 =
 $
IE
_n
am
e;

  
}

} el
se
 {

  
$I
E[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

// //
 D
o 
th
e 
IE
s 
(i
f 
th
e 
da
ta
ba
se
 I
D_
Ke
y 
is
 m
od
if
ie
d 
th
en
 c
ha
ng
e 
ar
ra
y 
in
de
x 
be
lo
w)

// //
  
 $
IE
[7
14
] 
= 
"A
PR
P 
- 
LO
CA
s"
;

//
  
 $
IE
[7
15
] 
= 
"A
TW
S 
- 
An
ti
ci
pa
te
d 
tr
an
s.
 w
/o
 s
cr
am
";

//
  
 $
IE
[7
16
] 
= 
"P
SF
 -
 L
os
s 
of
 h
ea
t 
si
nk
";

//
  
 $
IE
[7
17
] 
= 
"P
SL
 -
 L
os
s 
of
 p
ow
er
";

//
  

 $
IE
[7
18
] 
= 
"R
TE
 -
 S
ec
on
da
ry
 s
ys
te
m 
ru
pt
ur
e"
;

//
  
 $
IE
[7
19
] 
= 
"R
TG
V 
- 
St
ea
m 
ge
ne
ra
to
r 
tu
be
 r
up
tu
re
";

//
  
 $
IE
[7
20
] 
= 
"R
TV
 -
 S
te
am
 l
in
e 
br
ea
k"
;

//
  
 $
IE
[7
21
] 
= 
"T
GT
A 
- 
Se
co
nd
ar
y 
si
de
 t
ra
ns
ie
nt
";

//
  
 $
IE
[7
22
] 
= 
"T
RC
P 
- 
Pr
im
ar
y 
si
de
 t
ra
ns
ie
nt
";

// //
 I

E_
ra
te
[c
at
eg
or
y]
[s
ta
te
, 

1=
A,
 2

=B
, 

3=
C,
 4

=D
]

// //
 (
un
it
s 
in
 p
er
 y
ea
r)

// $I
E_
ra
te
[7
14
][
1]
 =
 "
2.
9E
-3
";

$I
E_
ra
te
[7
14
][
2]
 =
 "
2.
4E
-2
";

$I
E_
ra
te
[7
14
][
3]
 =
 "
4.
5E
-1
";

$I
E_
ra
te
[7
14
][
4]
 =
 "
3.
7E
-3
";

$I
E_
ra
te
[7
15
][
1]
 =
 "
1.
4E
-6
";

$I
E_
ra
te
[7
15
][
2]
 =
 "
0"
;

$I
E_
ra
te
[7
15
][
3]
 =
 "
0"
;

$I
E_
ra
te
[7
15
][
4]
 =
 "
0"
;

$I
E_
ra
te
[7
16
][
1]
 =
 "
1.
3E
-4
";

$I
E_
ra
te
[7
16
][
2]
 =
 "
3.
0E
-2
";

$I
E_
ra
te
[7
16
][
3]
 =
 "
3.
7E
-4
";

$I
E_
ra
te
[7
16
][
4]
 =
 "
1.
1E
-4
";

$I
E_
ra
te
[7
17
][
1]
 =
 "
6.
7E
-1
";

$I
E_
ra
te
[7
17
][
2]
 =
 "
6.
7E
-1
";

$I
E_
ra
te
[7
17
][
3]
 =
 "
6.
7E
-1
";



$I
E_
ra
te
[7
17
][
4]
 =
 "
6.
7E
-1
";

$I
E_
ra
te
[7
18
][
1]
 =
 "
1.
3E
-3
";

$I
E_
ra
te
[7
18
][
2]
 =
 "
1.
3E
-3
";

$I
E_
ra
te
[7
18
][
3]
 =
 "
0"
;

$I
E_
ra
te
[7
18
][
4]
 =
 "
0"
;

$I
E_
ra
te
[7
19
][
1]
 =
 "
1.
6E
-2
";

$I
E_
ra
te
[7
19
][
2]
 =
 "
1.
4E
-2
";

$I
E_
ra
te
[7
19
][
3]
 =
 "
6.
2E
-3
";

$I
E_
ra
te
[7
19
][
4]
 =
 "
0"
;

$I
E_
ra
te
[7
20
][
1]
 =
 "
4.
2E
-3
";

$I
E_
ra
te
[7
20
][
2]
 =
 "
1.
0E
-2
";

$I
E_
ra
te
[7
20
][
3]
 =
 "
0"
;

$I
E_
ra
te
[7
20
][
4]
 =
 "
0"
;

$I
E_
ra
te
[7
21
][
1]
 =
 "
7.
0E
-1
";

$I
E_
ra
te
[7
21
][
2]
 =
 "
7.
0E
-1
";

$I
E_
ra
te
[7
21
][
3]
 =
 "
0"
;

$I
E_
ra
te
[7
21
][
4]
 =
 "
0"
;

$I
E_
ra
te
[7
22
][
1]
 =
 "
3.
9E
-2
";

$I
E_
ra
te
[7
22
][
2]
 =
 "
3.
6E
+0
";

$I
E_
ra
te
[7
22
][
3]
 =
 "
5.
7E
-2
";

$I
E_
ra
te
[7
22
][
4]
 =
 "
1.
5E
-1
";

//
 d
ef
in
e 
ne
ed
ed
 f
un
ct
io
ns

// //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
fo
ll
ow
in
g 
fu
nc
ti
on
s:

// //
 I
E_
im
pa
ct
  
  
  
  
 r
et
ur
ns
 t
he
 f
re
qu
en
cy
 f
or
 t
he
 i
't
h 
IE
 g
iv
en
 j
 c
om
po
ne
nt
 p
ro
ba
bi
li
ti
es

// // //
 I

E_
im
pa
ct
 r

et
ur
ns
 a

 f
re
qu
en
cy
 v

al
ue

//
 i
np
ut
s 
ar
e:
 $
sy
st
em
, 
$p
la
nt
_s
ta
te
, 
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
, 
$d
ur
at
io
n

// //
 w

he
re
:

//
  
  
  
  
$i
ni
ti
at
or
  
  
  
  
  
  
  
  
at
tr
ib
ut
e

//
  
  
  
  
--
--
--
--
--
--
--
--
  
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
i'
th
 I
E 
id
en
ti
fi
er

// //
  
  
  
  
$p
la
nt
_s
ta
te
  
  
  
  
  
  
  
va
lu
es

//
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
  
  
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
1-
4 
  
  
  
  
  
  
  
Su
bs
ta
te
 o
f 
th
e 
re
ac
to
r 
(1
=A
, 
2=
B,
 3
=C
, 
4=
D)

// //
  
  
  
  
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
  
  
ar
ra
y 
of
 v
al
ue
s

//
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
  
  
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
ac
tu
al
 f
ai
lu
re
 p
ro
ba
bi
li
ty

// //
  
  
  
  
NO
TE
: 
 T
he
 k
ey
 o
f 
co
mp
on
en
t_
pr
ob
ab
il
it
y 
ar
ra
y 
is
 t
he
 c
om
po
ne
nt
 I
D_
ke
y

// //
  
  
  
  
$d
ur
at
io
n 
  
  
  
  
  
  
  
  
va
lu
e

//
  
  
  
  
--
--
--
--
--
--
--
--
--
--
--
  
  
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

//
  
  
  
  
  
  
  
  
? 
  
  
  
  
  
  
  
  
pe
ri
od
 o
f 
ti
me
 o
f 
in
te
re
st
, 
in
 y
ea
rs

//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
DE
FA
UL
T 
= 
1

// fu
nc
ti
on
 I
E_
im
pa
ct
 (
$i
ni
ti
at
or
, 
$p
la
nt
_s
ta
te
, 
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
='
',
 $
du
ra
ti
on
='
1'
)

{ //
 T
he
 f
re
qu
en
cy
 i
mp
ac
t 
is
 e
va
lu
at
ed
 v
ia
 a
 b
in
ar
y 
de
ci
si
on
 d
ia
gr
am
 (
BD
D)
 o
r 
fa
ul
t 
tr
ee
 l
og
ic
 (
FT
L)
.

if
 (
$i
ni
ti
at
or
 =
= 
72
2)

{
if
 (
$p
la
nt
_s
ta
te
 =
= 
1)



{ //
 P
ri
ma
ry
 t
ra
ns
ie
nt
s 
ar
e 
a 
fu
nc
ti
on
 o
f 
se
ve
ra
l 
it
em
s.

//
 C
ur
re
nt
ly
 j
us
t 
mo
de
l 
th
e 
pr
es
su
re
 t
ra
ns
du
ce
rs
 (
ke
y=
73
7,
 7
38
, 
73
9,
 7
40
)

//
 D
et
er
mi
ne
 t
he
 n
om
in
al
 p
ro
ba
bi
bi
li
ti
es
 f
or
 e
ac
h 
mo
de
le
d 
co
mp
on
en
t

//
 P
T 
fa
il
ur
e 
ra
te
 =
 1
E-
6/
hr

$c
[7
37
]=
 1
 -
 e
xp
(-
 1
E-
6 
* 
($
du
ra
ti
on
 *
 8
76
0)
);

$c
[7
38
]=
 1
 -
 e
xp
(-
 1
E-
6 
* 
($
du
ra
ti
on
 *
 8
76
0)
);

$c
[7
39
]=
 1
 -
 e
xp
(-
 1
E-
6 
* 
($
du
ra
ti
on
 *
 8
76
0)
);

$c
[7
40
]=
 1
 -
 e
xp
(-
 1
E-
6 
* 
($
du
ra
ti
on
 *
 8
76

0)
);

//
 S
ee
 i
f 
th
e 
us
er
 d
ef
in
ed
 a
 p
ro
ba
bi
li
ty
 f
or
 a
 c
om
po
ne
nt
 (
ge
ne
ra
ll
y 
P=
1 
in
di
ca
ti
ng
 f
ai
lu
re
)

fo
re
ac
h 
($
co
mp
on
en
t_
pr
ob
ab
il
it
y 
as
 $
ke
y 
=>
 $
va
lu
e)
 {
$c
[$
ke
y]
 =
 $
va
lu
e;
}

//
 D
o 
th
e 
ca
lc
ul
at
io
n

$p
t_
in
d 
= 
1 
- 
((
1 
- 
$c
[7
37
]*
$c
[7
38
])
 *
 (
1 
- 
$c
[7
37
]*
$c
[7
39
])
 *
 (
1 
- 
$c
[7
37
]*
$c
[7
40
])
 *
 (
1 
- 
$c
[7
38
]*
$c
[7
39
])
 *
 (
1 
-

$c
[7
38
]*
$c
[7
40
])
 *
 (
1 
- 
$c
[7
39
]*
$c
[7
40
])
);

$p
t_
cc
f 
= 
1 
- 
((
1 
- 
ma
x(
$c
[7
37
],
 $
c[
73
8]
) 
* 
$b
et
a)
 *
 (
1 
- 
ma
x(
$c
[7
37
],
 $
c[
73
9]
) 
* 
$b
et
a)
 *
 (
1 
- 
ma
x(
$c
[7
37
],
 $
c[
74
0]
) 
*

$b
et
a)
 *
 (
1 
- 
ma
x(
$c
[7
38
],
 $
c[
73
9]
) 
* 
$b
et
a)
 *
 (
1 
- 
ma
x(
$c
[7
38
],
 $
c[
74
0]
) 
* 
$b
et
a)
 *
 (
1 
- 
ma
x(
$c
[7
39
],
 $
c[
74
0]
) 
* 
$b
et
a)
);

$p
t_
fr
eq
 =
 $
pt
_i
nd
 +
 $
pt
_c
cf
 -
 (
$p
t_
in
d 
* 
$p
t_
cc
f)
;

$n
on
_p
t_
fr
eq
 =
 3
.3
9E
-2
 *
 $
du
ra
ti
on
;

$f
re
qu
en
cy
 =
 $
no
n_
pt
_f
re
q 
+ 
$p
t_
fr
eq
;

re
tu
rn
 (
$f
re
qu
en

cy
);

} 
el
se

{
//
 O
ri
gi
na
ll
y,
 I
 w
as
 g
oi
ng
 t
o 
re
tu
rn
 t
he
 d
ef
au
lt
, 
bu
t 
ju
st
 r
et
ur
n 
no
th
in
g 
if
 n
o 
ch
an
ge
 i
s 
ma
de
.

re
tu
rn
 (
''
);

}
} el

se
{

re
tu
rn
 (
''
);

}

} ?>



< 
m

od
ul

e_
se

ss
io

n_
ha

nd
le

r.p
hp

 >
<? //
 T
hi
s 
pa
ge
 i
ni
ti
al
iz
es
 a
nd
 m
an
ag
es
 t
he
 s
es
si
on
 v
ar
ia
bl
es
 f
or
 t
he
 i
nc
id
en
t 
de
ci
si
on
 a
dv
is
or
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// // //
 T
hi
s 
pr
ot
ot
yp
e 
us
es
 s
es
si
on
s.
  

Se
ss
io
ns
 a
re
 g
lo
ba
l 
va
ri
ab
le
s 
th
at
, 
on
ce
 s
et
, 
ar
e 
au
to
ma
ti
ca
ll
y

//
 s

to
re
d 
by
 t
he
 s
er
ve
r 
an
d 
ar
e 
av
ai
la
bl
e 
on
 a
ny
 s
ub
se
qu
en
t 
pa
ge
.

// se
ss
io
n_
st
ar
t(
);

//
 T
he
 l
an
gu
ag
e 
ke
y.

//
if
 (
!i
ss
et
($
_S
ES
SI
ON
['
l_
ke
y'
])
) 
{

//
$_
SE
SS
IO
N[
'l
_k
ey
']
=1
;

//
$l
an
g_
ke
y 
= 
1;

//
}

//
 C

om
po
ne
nt
 i

mp
ac
ts
 (

TR
UE
/F
AL
SE
).

//
if
 (
!i
ss
et
($
_S
ES
SI
ON
['
CO
MP
ON
EN
T_
IM
PA
CT
']
))
 {

//
$_
SE
SS
IO
N[
'C
OM
PO
NE
NT
_I
M
PA
CT
']
 =
 F
AL
SE
;

//
}

//
 G
EN
ER
AL
 U
SE
 O
F 
SE
SS
IO
N 
VA
RI
AB
LE
S

//
 i
f 
($
va
ri
ab
le
 f
ro
m 
pa
ge
 o
r 
fo
rm
 s
ub
mi
tt
al
) 
{s
et
 s
es
si
on
 v
ar
ia
bl
e 
(c
ou
ld
 b
e 
di
ff
er
en
t 
na
me
) 
vi
a 
$_
SE
SS
IO
N[
]}

//
 L

an
gu
ag
es

if
 (
$l
an
g_
ke
y)
 {
$_
SE
SS
IO
N[
'l
_k
ey
']
 =
 $
la
ng
_k
ey
;}

//
 D
et
er
mi
ne
 t
he
 p
ag
e 
st
at
e 
ve
ct
or
.

//
 I
f 
va
ri
ab
le
 C
I 
is
 s
et
 (
vi
a 
FO
RM
),
 t
he
n 
us
er
 i
nd
ic
at
ed
 t
ha
t 
in
ci
de
nt
 i
nv
ol
ve
s 
co
mp
on
en
t 
fa
il
ur
es
/d
eg
ra
da
ti
on
s.

//
 I
f 
va
ri
ab
le
 I
I 
is
 s
et
, 
th
en
 u
se
r 
in
di
ca
te
d 
th
at
 i
nc
id
en
t 
in
vo
lv
es
 a
n 
ac
tu
al
 i
ni
ti
at
in
g 
ev
en
t.
  
No
te

//
 t

ha
t 
in
 t
hi
s 
ve
rs
io
n 
of
 t
he
 p
ro
to
ty
pe
, 
ac
tu
al
 i
ni
ti
at
in
g 
ev
en
t 
ca
se
s 
ar
e 
no
t 
ad
dr
es
se
d.

// if
 (
$C
I)
 {
$_
SE
SS
IO
N[
'C
OM
PO
NE
NT
_I
MP
AC
T'
] 
= 
TR
UE
;}

if
 (
$I
I)
 {
$_
SE
SS
IO
N[
'I
NI
TI
AT
OR
_I
MP
AC
T'
] 
= 
TR
UE
;}

if
 (
$P
S)
 {
$_
SE
SS
IO
N[
'I
NI
T_
PL
AN
T_
ST
AT
E'
] 
= 
$P
S;
}

if
 (
$T
TS
) 
{$
_S
ES
SI
ON
['
TI
ME
_T
O_
SH
UT
DO
WN
']
 =
 $
TT
S;
}

if
 (
$A
N)
 {
$_
SE
SS
IO
N[
'A
NA
LY
SI
S_
NA
ME
']
 =
 $
AN
;}

if
 (
$A
D)
 {
$_
SE
SS
IO
N[
'A
NA
LY
SI
S_
DE
SC
RI
PT
IO
N'
] 
= 
$A
D;
}

// //
 I

ni
ti
at
or
 i

mp
ac
ts
 (

TR
UE
/F
AL
SE
).

// //
if
 (
!i
ss
et
($
_S
ES
SI
ON
['
IN
IT
IA
TO
R_
IM
PA
CT
']
))
 {

//
$_
SE
SS
IO
N[
'I
NI
TI
AT
OR
_I
MP
AC
T'
]=
FA
LS
E;

//
}

//
 F

or
m 

va
ri
ab
le

if
 (
$C
) 
{$
_S
ES
SI
ON
['
CO
MP
ON
EN
T_
ST
AT
E'
] 
= 
$C
; 
$C
OM
PO
NE
NT
_S
TA
TE
 =
 $
C;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$O
TH
ER
_C
_I
MP
AC
TS
_I
E)
 {
$_
SE
SS
IO
N[
'O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_I
E'
] 
= 
TR
UE
; 
$O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_I
E 
= 
TR
UE
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$O
TH
ER
_C
_I
MP
AC
TS
_S
YS
TE
MS
) 
{$
_S
ES
SI
ON
['
OT
HE
R_
CO
MP
ON
EN
T_
IM
PA
CT
S_
SY
ST
EM
S'
] 
= 
$O
TH
ER
_C
_I
MP
AC
TS
_S
YS
TE
MS
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$u
se
_d
ec
) 
{$
_S
ES
SI
ON
['
us
e_
de
ci
si
on
']
 =
 $
us
e_
de
c;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$s
1)
 {
$_
SE
SS
IO
N[
's
ta
te
1'
] 
= 
$s
1;
 $
st
at
e1
 =
 $
s1
;}

//
 F

or
m 

va
ri
ab
le



if
 (
$d
1)
 {
$_
SE
SS
IO
N[
'd
ur
at
io
n1
']
 =
 $
d1
; 
$d
ur
at
io
n1
 =
 $
d1
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$s
2)
 {
$_
SE
SS
IO
N[
's
ta
te
2'
] 
= 
$s
2;
 $
st
at
e2
 =
 $
s2
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$d
2)
 {
$_
SE
SS
IO
N[
'd
ur
at
io
n2
']
 =
 $
d2
; 
$d
ur
at
io
n2
 =
 $
d2
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$s
3)
 {
$_
SE
SS
IO
N[
's
ta
te
3'
] 
= 
$s
3;
 $
st
at
e3
 =
 $
s3
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$d
3)
 {
$_
SE
SS
IO
N[
'd
ur
at
io
n3
']
 =
 $
d3
; 
$d
ur
at
io
n3
 =
 $
d3
;}

//
 F

or
m 

va
ri
ab
le

if
 (
$t
ri
p1
) 
{$
_S
ES
SI
ON
['
al
lo
w_
tr
ip
1'
] 
= 
$t
ri
p1
; 
$a
ll
ow
_t
ri
p1
 =
 $
tr
ip
1;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$r
ep
ai
r1
) 
{$
_S
ES
SI
ON
['
re
pa
ir
_f
ai
le
d1
']
 =
 $
re
pa
ir
1;
 $
re
pa
ir
_f
ai
le
d1
 =
 $
re
pa
ir
1;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r_
ke
y1
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e_
ke
y1
']
 =
 $
wo
rk
er
_k
ey
1;
 $
wo
rk
er
_t
im
e_
ke
y1
 =
 $
wo
rk
er
_k
ey
1;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r1
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e1
']
 =
 $
wo
rk
er
1;
 $
wo
rk
er
_t
im
e1
 =
 $
wo
rk
er
1;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
rd
os
e1
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_r
ad
_d
os
e1
']
 =
 $
wo
rk
er
do
se
1;
 $
wo
rk
er
_r
ad
_d
os
e1
 =
 $
wo
rk
er
do
se
1;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$t
ri
p2
) 
{$
_S
ES
SI
ON
['
al
lo
w_
tr
ip
2'
] 
= 
$t
ri
p2
; 
$a
ll
ow
_t
ri
p2
 =
 $
tr
ip
2;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$r
ep
ai
r2
) 
{$
_S
ES
SI
ON
['
re
pa
ir
_f
ai
le
d2
']
 =
 $
re
pa
ir
2;
 $
re
pa
ir
_f
ai
le
d2
 =
 $
re
pa
ir
2;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r_
ke
y2
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e_
ke
y2
']
 =
 $
wo
rk
er
_k
ey
2;
 $
wo
rk
er
_t
im
e_
ke
y2
 =
 $
wo
rk
er
_k
ey
2;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r2
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e2
']
 =
 $
wo
rk
er
2;
 $
wo
rk
er
_t
im
e2
 =
 $
wo
rk
er
2;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
rd
os
e2
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_r
ad
_d
os
e2
']
 =
 $
wo
rk
er
do
se
2;
 $
wo
rk
er
_r
ad
_d
os
e2
 =
 $
wo
rk
er
do
se
2;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$t
ri
p3
) 
{$
_S
ES
SI
ON
['
al
lo
w_
tr
ip
3'
] 
= 
$t
ri
p3
; 
$a
ll
ow
_t
ri
p3
 =
 $
tr
ip
3;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$r
ep
ai
r3
) 
{$
_S
ES
SI
ON
['
re
pa
ir
_f
ai
le
d3
']
 =
 $
re
pa
ir
3;
 $
re
pa
ir
_f
ai
le
d3
 =
 $
re
pa
ir
3;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r_
ke
y3
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e_
ke
y3
']
 =
 $
wo
rk
er
_k
ey
3;
 $
wo
rk
er
_t
im
e_
ke
y3
 =
 $
wo
rk
er
_k
ey
3;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
r3
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_t
im
e3
']
 =
 $
wo
rk
er
3;
 $
wo
rk
er
_t
im
e3
 =
 $
wo
rk
er
3;
}

//
 F

or
m 

va
ri
ab
le

if
 (
$w
or
ke
rd
os
e3
) 
{$
_S
ES
SI
ON
['
wo
rk
er
_r
ad
_d
os
e3
']
 =
 $
wo
rk
er
do
se
3;
 $
wo
rk
er
_r
ad
_d
os
e3
 =
 $
wo
rk
er
do
se
3;
}

?>



< 
m

od
ul

e_
st

at
e_

in
fo

rm
at

io
n.

ph
p 

>
<? //
 D
ec
la
re
 t
he
 g
lo
ba
l 
va
ri
ab
le
s.

gl
ob
al
 $
du
ra
ti
on
1;

gl
ob
al
 $
st
at
e1
;

gl
ob
al
 $
al
lo
w_
tr
ip
1;

gl
ob
al
 $
re
pa
ir
_f
ai
le
d1
;

gl
ob
al
 $
wo
rk
er
_t
im
e_
ke
y1
;

gl
ob
al
 $
wo
rk
er
_t
im
e1
;

gl
ob
al
 $
du
ra
ti
on
2;

gl
ob
al
 $
st
at
e2
;

gl
ob
al
 $
al
lo
w_
tr
ip
2;

gl
ob
al
 $
re
pa
ir
_f
ai
le
d2
;

gl
ob
al
 $
wo
rk
er
_t
im
e_
ke
y2
;

gl
ob
al
 $
wo
rk
er
_t
im
e2
;

gl
ob
al
 $
du
ra
ti
on
3;

gl
ob
al
 $
st
at
e3
;

gl
ob
al
 $
al
lo
w_
tr
ip
3;

gl
ob
al
 $
re
pa
ir
_f
ai
le
d3
;

gl
ob
al
 $
wo
rk
er
_t
im
e_
ke
y3
;

gl
ob
al
 $
wo
rk
er
_t
im
e3
;

//
 F
ir
st
 s
ta
te

$t
im
e_
in
_s
ta
te
[1
] 
= 
$d
ur
at
io
n1
[$
jt
h_
de
ci
si
on
];

$p
la
nt
_s
ta
te
_k
ey
[1
] 
= 
$s
ta
te
1[
$j
th
_d
ec
is
io
n]
;

//
 S
ee
 i
f 
we
 a
ll
ow
 i
na
dv
er
ta
nt
 t
ri
ps
.

if
 (

is
se
t(
$a
ll
ow
_t
ri
p1
))
{

if
 (

in
_a
rr
ay
($
ke
y,
 $
al
lo
w_
tr
ip
1)
) 
{$
al
lo
w_
tr
ip
[1
] 
= 
TR
UE
;}
 e
ls
e 
{$
al
lo
w_
tr
ip
[1
] 
= 
FA
LS
E;
}

} 
el
se
 {
$a
ll
ow
_t
ri
p[
1]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
we
 a
ll
ow
 f
ai
le
d 
re
pa
ir
s.

if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d1
))
 {
$a
ll
ow
_f
ai
l_
re
pa
ir
[1
] 
= 
TR
UE
;}
 e
ls
e 
{$
al
lo
w_
fa
il
_r
ep
ai
r[
1]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
wo
rk
er
 t
im
e 
is
 a
cc
ou
nt
ed
 f
or
..
.

if
 (
in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
ke
y1
))

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
1,
 $
ke
y)
);

$w
or
ke
r_
ti
me
[1
] 

= 
$w
or
ke
r_
ti
me
1[
$d
ec
_k
ey
];

} 
el
se

{
$w
or
ke
r_
ti
me
[1
] 

= 
0;

} $s
ta
te
s_
us
ed
[1
] 

= 
TR
UE
;

if
 (
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
 >
 0
)

{
//
 S
ec
on
d 
st
at
e

$t
im
e_
in
_s
ta
te
[2
] 
= 
$d
ur
at
io
n2
[$
jt
h_
de
ci
si
on
];

$p
la
nt
_s
ta
te
_k
ey
[2
] 
= 
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
;

//
 S
ee
 i
f 
we
 a
ll
ow
 i
na
dv
er
ta
nt
 t
ri
ps
.

if
 (

is
se
t(
$a
ll
ow
_t
ri
p2
))
{

if
 (
in
_a
rr
ay
($
ke
y,
 $
al
lo
w_
tr
ip
2)
) 
{$
al
lo
w_
tr
ip
[2
] 
= 
TR
UE
;}
 e

ls
e 
{$
al
lo
w_
tr
ip
[2
] 
= 
FA
LS
E;
}

} 
el
se
 {
$a
ll
ow
_t
ri
p[
2]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
we
 a
ll
ow
 f
ai
le
d 
re
pa
ir
s.

if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d2
))
 {
$a
ll
ow
_f
ai
l_
re
pa
ir
[2
] 
= 
TR
UE
;}
 e
ls
e 
{$
al
lo
w_
fa
il
_r
ep
ai
r[
2]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
wo
rk
er
 t
im
e 
is
 a
cc
ou
nt
ed
 f
or
..
.



if
 (

in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
ke
y2
))

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
2,
 $
ke
y)
);

$w
or
ke
r_
ti
me
[2
] 

= 
$w
or
ke
r_
ti
me
2[
$d
ec
_k
ey
];

} 
el
se

{
$w
or
ke
r_
ti
me
[2
] 

= 
0;

} $s
ta
te
s_
us
ed
[2
] 

= 
TR
UE
;

} if
 (
$s
ta
te
3[
$j
th
_d
ec
is
io
n]
 >
 0
)

{
//
 T
hi
rd
 s
ta
t
e

$t
im
e_
in
_s
ta
te
[3
] 
= 
$d
ur
at
io
n3
[$
jt
h_
de
ci
si
on
];

$p
la
nt
_s
ta
te
_k
ey
[3
] 
= 
$s
ta
te
3[
$j
th
_d
ec
is
io
n]
;

//
 S
ee
 i
f 
we
 a
ll
ow
 i
na
dv
er
ta
nt
 t
ri
ps
.

if
 (

is
se
t(
$a
ll
ow
_t
ri
p3
))
{

if
 (
in
_a
rr
ay
($
ke
y,
 $
al
lo
w_
tr
ip
3)
) 
{$
al
lo
w_
tr
ip
[3
] 
= 
TR
UE
;}
 e
ls
e 
{$
al
lo
w_
tr
ip
[3
] 
= 
FA
LS
E;
}

} 
el
se
 {
$a
ll
ow
_t
ri
p[
3]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
we
 a
ll
ow
 f
ai
le
d 
re
pa
ir
s.

if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d3
))
 {
$a
ll
ow
_f
ai
l_
re
pa
ir
[3
] 
= 
TR
UE
;}
 e
ls
e 
{$
al
lo
w_
fa
il
_r
ep
ai
r[
3]
 =
 F
AL
SE
;}

//
 S
ee
 i
f 
wo
rk
er
 t
im
e 
is
 a
cc
ou
nt
ed
 f
or
..
.

if
 (
in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
k
ey
3)
)

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
3,
 $
ke
y)
);

$w
or
ke
r_
ti
me
[3
] 

= 
$w
or
ke
r_
ti
me
3[
$d
ec
_k
ey
];

} 
el
se

{
$w
or
ke
r_
ti
me
[3
] 

= 
0;

} $s
ta
te
s_
us
ed
[3
] 

= 
TR
UE
;

} ?>



< 
m

od
ul

e_
st

ep
_0

.p
hp

 >
<? // //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 0

// $P
ag
e_
ID
 =
 2
;

// //
 O
bt
ai
n 
te
xt
ua
l 
in
fo
rm
at
io
n 
sp
ec
if
ic
 t
o 
th
is
 p
ag
e 
($
Pa
ge
_I
D 
mu
st
 b
e 
se
t)
.

// re
qu
ir
e(
"g
et
_r
es
ou
rc
es
.p
hp
")
;

$p
ag
e_
na
me
 =

 $
re
so
ur
ce
[1
];

$p
ag
e_
ti
tl
e 
= 
$r
es
ou
rc
e[
2]
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$r
es
ou
rc
e[
3]
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

  
 <
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=6
50
 a
li
gn
=c
en
te
r>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 w
id
th
=1
0%
>&
nb
sp
;<
br
><
/t
d>
<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 b
gc
ol
or
="
#7
77
7C
D"
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d-
li
gh
t>
 $
re
so
ur
ce
[4
] 
</
td
>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 w
id
th
=1
0%
>&
nb
sp
;<
br
><
/t
d>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 w
id
th
=1
0%
 c
la
ss
=a
ri
al
-v
er
y-
sm
al
l>
<f
or
m 
me
th
od
=p
os
t 
ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">
<i
np
ut

ty
pe
="
hi
dd
en
" 
na
me
="
th
e_
st
ep
" 
va
lu
e=
"1
">
<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
$r
es
ou
rc
e[
9]
">
</
td
><
/t
r>
</
fo
rm
>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 w
id
th
=1
0%
>&
nb
sp
;<
br
><
/t
d>

<t
d 
wi
dt
h=
7%
>&
nb
sp
;<
br
><
/t
d>
<t
d 
bg
co
lo

r=
"#
77
77
CD
" 

al
ig
n=
ce
nt
er
 c

la
ss
=a
ri
al
-m
ed
-l
ig
ht
 c

ol
sp
an
=3
>

$r
es
ou
rc
e[
5]
 <
/t
d>
<t
d 
wi
dt
h=
7%
>&
nb
sp
;<
br
><
/t
d>
<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
>

</
tr
>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
>

<t
d 
wi

dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 b
gc
ol
or
="
#7
77
7C
D"
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d-
li
gh
t 
co
ls
pa
n=
5>

$r
es
ou
rc
e[
6]
 <

/t
d>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 w
id
th
=1
0%
>&
nb
sp
;<
br
><
/t
d>

</
tr
>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
><
td
 b
gc
ol
or
="
#7
77
7C
D"
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d-
li
gh
t 
co
ls
pa
n=
7>

$r
es
ou
rc
e[
7]
 <
/t
d>
<t
d 
wi
dt
h=
10
%>
&n
bs
p;
<b
r>
</
td
>

</
tr
>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
bg
co
lo
r=
"#
77
77
CD
" 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-m
ed
-l
ig
ht
 c
ol
sp
an
=9
>

$r
es
ou
rc
e[
8]
 <

/t
d>

</
tr
>

<t
r>

<t
d 
co
ls
pa
n=
9>
</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
ol
sp
an
=9
>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

ST
AR
T_
HT
ML
;

?>



< 
m

od
ul

e_
st

ep
_1

.p
hp

 >
<? // //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 1

//  $
pa
ge
_n
am
e 
= 
"I
nc
id
en
t 
Ad
vi
so
r 
- 
St
ep
 I
 <
br
> 
";

 $
pa
ge
_t
it
le
 =
 "
Pr
ob
le
m 
in
it
ia
li
za
ti
on
 (
va
lu
e 
tr
ee
 a
nd
 d
is
ut
il
it
ie
s)
";

 $
pa
ge
_d
es
cr
ip
ti
on
 =
 "
Th
e 
de
ci
si
on
 a
na
ly
si
s 
pr
ef
er
en
ce
 i
nf
or
ma
ti
on
 f
or
 i
nc
id
en
t 
ma
na
ge
me
nt
 h
as
 b
ee
n 
pr
ed
et
er
mi
ne
d.
  
Th
is
 i
nf
or
ma
ti
on
 i
s

em
bo
di
ed
 w
it
hi
n 
th
e 
va
lu
e 
tr
ee
 s
tr
uc
tu
re
, 
as
so
ci
at
ed
 a
tt
ri
bu
te
 w
ei
gh
ts
, 
an
d 
at
tr
ib
ut
e 
di
su
ti
li
ty
 f
un
ct
io
ns
."
;

 u
ns
et
($
th
e_
st
ep
_s
ta
te
);
  
 /
/ 
No
t 
us
ed
 i
n 
st
ep
 1

 $
pa
ge
_t
ab
le
 =
 <
<<
 S
TA
RT
_H
TM
L

  
 <
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=6
50
 a
li
gn
=c
en
te
r>

<t
r 
al
ig
n=
ce
nt
er
 c
la
s
s=
ar
ia
l-
sm
al
l>

<t
d>

<O
BJ
EC
T 

cl
as
si
d=
"c
ls
id
:D
27
CD
B6
E-
AE
6D
-1
1c
f-
96
B8
-4
44
55
35
40
00
0"

co
de
ba
se
="
ht
tp
:/
/d
ow
nl
oa
d.
ma
cr
om
ed
ia
.c
om
/p
ub
/s
ho
ck
wa
ve
/c
ab
s/
fl
as
h/
sw
fl
as
h.
ca
b#
ve
rs
io
n=
5,
0,
0,
0"
 W

ID
TH
=4
00
 H

EI
GH
T=
35
0>

<P
AR
AM
 N
AM
E=
mo
vi
e 
VA
LU
E=
"v
al
ue
_t
re
e_
fi
na
l.
sw
f"
><
PA

RA
M 
NA
ME
=q
ua
li
ty
 V
AL
UE
=h
ig
h>
<P
AR
AM
 N
AM
E=
bg
co
lo
r 
VA
LU
E=
#F
FF
FF
F>

<E
MB
ED
 s
rc
="
va
lu
e_
tr
ee
_f
in
al
.s
wf
" 
qu
al
it
y=
hi
gh
 b
gc
ol
or
=#
FF
FF
FF
  
WI
DT
H=
40
0 
HE
IG
HT
=3
50
 T
YP
E=
"a
pp
li
ca
ti
on
/x
-s
ho
ck
wa
ve
-

fl
as
h"
 P
LU
GI
NS
PA
GE
="
ht
tp
:/
/w
ww
.m
ac
ro
me
di
a.
co
m/
sh
oc
kw
av
e/
do
wn
lo
ad
/i
nd
ex
.c
gi
?P
1_
Pr
od
_V
er
si
on
=S
ho
ck
wa
ve
Fl
as
h"
>

</
EM
BE
D>

</
OB
JE
CT
>

</
td
>

</
tr
>

<t
r 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-m
ed
>

<t
d>

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
2"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 S

te
p"
>

</
fo
rm
>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

ST
AR
T_
HT
ML
;

?>



< 
m

od
ul

e_
st

ep
_2

.p
hp

 >
<? // //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 2

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 P
LA
NT
 S
TA
TE
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
16
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ta
te
_n
am
e 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
Na
me
")
;

  
  
$s
ta
te
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$p
la
nt
_s
ta
te
[$
st
at
e_
ke
y]
 =
 $
st
at
e_
na
me
;

  
}

} el
se
 {

  
$p
la
nt
_s
ta
te
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

 $
pa
ge
_n
am
e 
= 
"I
nc
id
en
t 
Ad
vi
so
r 
- 
St
ep
 I
I 
<b
r>
 I
nc
id
en
t 
Fa
ct
s"
;

 i
f 
($
_S
ES
SI
ON
['
CO
MP
ON
EN
T_
IM
PA
CT
']
) 
{

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
hi
s 
pa
ge
 H
TM
L 
ou
tp
ut
.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_2
_c
om
po
ne
nt
s.
ph
p"
);

 }
 e
ls
ei
f 
($
_S
ES
SI
ON
['
IN
IT
IA
TO
R_
IM
PA
CT
']
) 
{

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ai
ns
 t
h
is
 p

ag
e 

HT
ML
 o

ut
pu
t.

in
cl
ud
e(
"m
od
ul
e_
st
ep
_2
_i
ni
ti
at
or
s.
ph
p"
);

 }
 e

ls
e 

{
  
 $
pa
ge
_t
it
le
 =
 "
De
te
rm
in
e 
in
ci
de
nt
 f
ac
ts
 a
nd
 b
ou
nd
ar
y 
co
nd
it
io
ns
";

  
 $
pa
ge
_d
es
cr
ip
ti
on
 =
 "
No
w,
 w
e 
ne
ed
 t
o 
de
te
rm
in
e 
fa
ct
s 
as
so
ci
at
ed
 w
it
h 
th
e 
in
ci
de
nt
. 
 D
ur
in
g 
th
is
 s
te
p,
 w
e 
wi
ll
 c
ol
le
ct
 t
he
 p
re
li
mi
na
ry

in
fo
rm
at
io
n 
re
la
te
d 
to
 t
he
 i
nc
id
en
t.
  
No
te
 t
ha
t 
ad
di
ti
on
al
 i
nf
or
ma
ti
on
 s
pe
ci
fi
c 
to
 t
he
 i
nc
id
en
t 
ma
y 
ne
ed
 t
o 
be
 p
ro
vi
de
d 
in
 a
 l
at
er
 s
te
p,

bu
t 
th
is
 i
nf
or
ma
ti
on
 w
il
l 
be
 c
ol
le
ct
ed
 a
s 
re
qu
ir
ed
."
;

  
 $
pa
ge
_t
ab
le
 =
 <
<<
 S
TA
RT
_H
TM
L

  
 <
fo
rm
 m
et
ho
d=
po
st
 a
ct
io
n=
"a
na
ly
ze
_i
nc
id
en
t.
ph
p"
>

  
 <
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=6
50
 a
li
gn
=c
en
te
r>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>

Ge
ne
ra
l 
In
ci
de
nt
 I
de
nt
if
ic
at
io
n<
br
><
HR
 S
IZ
E=
1 
WI
DT
H=
20
0 
AL
IG
N=
LE
FT
 N
OS
HA
DE
>A
na
ly
si
s 
Na
me
<b
r>

<I
NP
UT
 T
YP
E=
"T
EX
T"
 V
AL
UE
="
An
al
ys
is
 N
am
e"
 N
AM
E=
"A
N"
 s
iz
e=
"3
0"
 M
AX
LE
NG
TH
="
60
">
<b
r>

An
al
ys
is
 D
es
cr
ip
ti
on
<b
r>

<T
EX
TA
RE
A 
NA
ME
="
AD
" 
RO
WS
="
4"
 C
OL
S=
"3
0"
 W
RA
P>
De
sc
ri
pt
io
n 
go
es
 h
er
e!
</
TE
XT
AR
EA
><
br
>

</
td
>

<t
d 
va
li
gn
=t
op
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>

Ge
ne
ra
l 
In
ci
de
nt
 T
yp
e<
br
><
HR
 S
IZ
E=
1 
WI
DT
H=
20
0 
AL
IG
N=
LE
FT
 N
OS
HA
DE
>

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"C
I"
 C
HE
CK
ED
>

In
ci
de
nt
 i
nv
ol
ve
s 
co
mp
on
en
t 
fa
il
ur
es
 o
r 
de
gr
ad
at
io
ns
? 
<b
r>
<b
r>

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"I
I"
>

In
ci
de
nt
 i
nv
ol
ve
s 
an
 i
ni
ti
at
in
g 
ev
en
t?
 <
br
>

</
td
>

</
tr
>



<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

Cu
rr
en
t 
Pl
an
t 
St
at
us
<b
r>
<H
R 
SI
ZE
=1
 W
ID
TH
=5
00
 A
LI
GN
=L
EF
T 
NO
SH
AD
E>
St
at
e

<S
EL
EC
T 

NA
ME
="
PS
" 

si
ze
="
1"
>

ST
AR
T_
HT
ML
;

fo
re
ac
h 
($
pl
an
t_
st
at
e 
as
 $
ke
y 
=>
 $
va
lu
e)

{
$p

ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<

op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .

"'
>"
 .
 $
pl
an
t_
st
at
e[
$k
ey
];

}

  
 $
pa
ge
_t
ab
le
 =
 $
pa
ge
_t
ab
le
 .
 <
<<
 S
TA
RT
_H
TM
L2

</
SE
LE
CT
>

&n
bs
p;
&n
bs
p;
&n
bs
p;
Da
ys
 u
nt
il
 t
he
 n
ex
t 
sh
ut
do
wn

<I
NP
UT
 T
YP
E=
"T
EX
T"
 V
AL
UE
="
10
0"
 N
AM
E=
"T
TS
" 
si
ze
="
6"
 M
AX
LE
NG
TH
="
6"
><
br
>&
nb
sp
;

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
2"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 s
te
p"
>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

 } ?>



< 
m

od
ul

e_
st

ep
_2

_c
om

po
ne

nt
s.

ph
p 

>
<? //
 T
hi
s 
pa
ge
 h
an
dl
es
 c
om
po
ne
nt
-r
el
at
ed
 u
ps
et
s 
fo
r 
th
e 
in
ci
de
nt
 d
ec
is
io
n 
ad
vi
so
r.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 2

// //
  
AN
D

// //
 U
se
r 
in
di
ca
te
d 
in
ci
de
nt
 i
nv
ol
ve
s 
co
mp
on
en
ts
 f
ai
lu
re
s/
de
gr
ad
at
io
ns

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 u
se
rs
 t
ab
le
 f
or
 n
am
e 
an
d 
su
rn
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
13
) 
OR
DE
R 
BY
 D
es
cr
ip
ti
on
 "
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

$p
ag
e_
ti
tl
e 
= 
"S
pe
ci
fy
 t
he
 c
om
po
ne
nt
 i
mp
ac
ts
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
no
w 
ne
ed
 t
o 
co
ll
ec
t 
in
fo
rm
at
io
n 
re
la
te
d 
to
 t
he
 c
om
po
ne
nt
 f
ai
lu
re
s 
or
 d
eg
ra
da
ti
on
s.
";

$p
ag
e_
ta
bl
e 
= 
"<
fo
rm
 m
et
ho
d=
po
st
 a
ct
io
n=
\"
pr
oc
es
s_
ch
an
ge
s.
ph
p\
">
<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
70
0 
al
ig
n=
ce
nt
er
><
tr
>"
;

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
Se
le
ct
 t
he
 f
ai
le
d 
or
 d
eg
ra
de
d 
co
mp
on
en
t(
s)
<b
r>
";

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<
SE
LE
CT
 N
AM
E=
\"
C[
]\
" 
MU
LT
IP
LE
 s
iz
e=
\"
15
\"
><
OP
TI
ON
 V
al
ue
=\
"0
\"
>N
on
e"
;

fo
re
ac
h 
( 
$c
om
po
ne
nt
 a
s 
$k
ey
 =
> 
$d
es
c_
te
xt
) 
{

  
$p

ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<
OP
TI
ON
 V
al
ue
=\
"$
ke
y\
">
 $
co
mp
on
en
t[
$k
ey
]"
;

} $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
<<
< 
ST
AR
T_
HT
ML

</
SE
LE
CT
>

</
td
>

</
tr
>

<t
r>

<t
d 
va
li
gn
=t
op
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>

&n
bs
p;
<b
r>

In
ci
de
nt
 i
nc
lu
de
s 
co
mp
on
en
ts
 n
ot
 o
n 
li
st
 a
bo
ve
?<
br
><
HR
 S
IZ
E=
1 
WI
DT
H=
40
0 
AL
IG
N=
LE
FT
 N
OS
HA
DE
>

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"O
TH
ER
_C
_I
MP
AC
TS
_I
E"
>

Co
mp
on
en
t(
s)
 i
mp
ac
ts
 i
ni
ti
at
in
g 
ev
en
ts
? 
&n
bs
p;
&n
bs
p;

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"O
TH
ER
_C
_I
MP
AC
TS
_S
YS
TE
MS
">

Co
mp
on
en
t(
s)
 i
mp
ac
ts
 s
af
et
y 
sy
st
em
s?
 <
br
><
br
>&
nb
sp
;

</
td
>

</
tr
>



<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

ST
AR
T_
HT
ML
;

// //
 F
in
is
h 
th
e 
HT
ML
, 
bu
t 
ch
ec
k 
to
 s
ee
 i
f 
we
 n
ee
d 
to
 p
ro
ce
ss
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

// if
 (
$t
he
_p
ag
e_
st
at
e[
"i
ni
ti
at
or
"]
 =
= 
TR
UE
) 
{

//
 t
hi
s 
ne
ed
s 
to
 b
e 
up
da
te
d 
to
 p
ro
ce
ss
 i
ni
ti
at
or
s

$p
ag
e_
ta
bl
e2
 =
 <
<<
 S
TA
RT
_H
TM
L2

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
2"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 s
te
p"
>

</
td
>

</
tr
>

</
ta
bl
e>

</
fo
rm
>

ST
AR
T_
HT
ML
2;

} 
el
se
 {

$p
ag
e_
ta
bl
e2
 =
 <
<<
 S
TA
RT
_H
TM
L2

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"c
ha
ng
e_
ty
pe
" 
va
lu
e=
"2
">

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
1"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 s
te
p"
><
br
><
br
>

</
td
>

</
tr
>

</
ta
bl
e>

</
fo
rm
>

ST
AR
T_
HT
ML
2;

} $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$p
ag
e_
ta
bl
e2
;

?>



< 
m

od
ul

e_
st

ep
_2

_i
ni

tia
to

rs
.p

hp
 >

// //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 2

//
 U
se
r 
in
di
ca
te
d 
in
ci
de
nt
 i
nv
ol
ve
s 
in
it
ia
to
rs

// $p
ag
e_
ti
tl
e 
= 
"S
pe
ci
fy
 t
he
 i
ni
ti
at
or
 i
mp
ac
ts
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
no
w 
ne
ed
 t
o 
co
ll
ec
t 
in
fo
rm
at
io
n 
re
la
te
d 
to
 t
he
 i
ni
ti
at
in
g 
ev
en
ts
."
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
65
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>

Ge
ne
ra
l 

In
ci
de
nt
 I
de
nt
if
ic
at
io
n<
br
><
HR
 S
IZ
E=
1 
WI
DT
H=
20
0 
AL
IG
N=
LE
FT
 N
OS
HA
DE
>A
na
ly
si
s 
Na
me
<b
r>

<I
NP
UT
 T
YP
E=
"T
EX
T"
 V
AL
UE
="
" 
NA
ME
="
AN
AL
YS
IS
_N
AM
E"
 s
iz
e=
"3
0"
 M
AX
LE
NG
TH
="
60
">
<b
r>

An
al
ys
is
 D
es
cr
ip
ti
on
<b
r>

<T
EX
TA
RE
A 
NA
ME
="
AN
AL
YS
IS
_D
ES
CR
IP
TI
ON
" 
RO
WS
="
4"
 C
OL
S=
"3
0"
 W
RA
P>
</
TE
XT
AR
EA
><
br
>

</
td
>

<t
d 
va
li
gn
=t
op
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>

Ge
ne
ra
l 
In
ci
de
nt
 T
yp
e<
br
><
HR
 S
IZ
E=
1 
WI
DT
H=
20
0 
AL
IG
N=
LE
FT
 N
OS
HA
DE
>

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"C
OM
PO
NE
NT
_I
MP
AC
T"
 C
HE
CK
ED
>

In
ci
de
nt
 i
nv
ol
ve
s 
co
mp
on
en
t 
fa
il
ur
es
 o
r 
de
gr
ad
at
io

ns
? 
<b
r>
<b
r>

<I
NP
UT
 T
YP
E=
"C
HE
CK
BO
X"
 N
AM
E=
"I
NI
TI
AT
OR
_I
MP
AC
T"
>

In
ci
de
nt
 i
nv
ol
ve
s 
an
 i
ni
ti
at
in
g 
ev
en
t?
 <
br
>

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v

al
ue
="
Ne
xt
 s

te
p"
>

</
td
>

</
tr
>

</
ta
bl
e>

</
fo
rm
>

ST
AR
T_
HT
ML
;



< 
m

od
ul

e_
st

ep
_3

_1
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
sp
ec
if
y 
co
mp
on
en
t 
(o
r 
ot
he
r)
 i
mp
ac
ts
 f
or
 t
he
 i
nc
id
en
t 
de
ci
si
on
 a
dv
is
or
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 T
hi
s 
mo
du
le
 c
on
ta
in
s 
th
e 
HT
ML
 p
ag
e 
in
fo
rm
at
io
n 
re
qu
ir
ed
 i
f:

// //
 $
th
e_
st
ep
 =
 3

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 u
se
rs
 t
ab
le
 f
or
 n
am
e 
an
d 
su
rn
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
13
) 
OR
DE
R 
BY
 D
es
cr
ip
ti
on
 "
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
II
I 
<b
r>
 M
ap
 I
nc
id
en
t 
Sp
ec
if
ic
s"
;

$p
ag
e_
ti
tl
e 
= 
"D
et
er
mi
ne
 a
tt
ri
bu
te
s 
th
at
 c
on
tr
ib
ut
e 
to
 t
he
 i
nc
id
en
t"
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"N
ow
, 
we
 n
ee
d 
to
 d
et
er
mi
ne
 i
mp
ac
ts
 a
ss
oc
ia
te
d 
wi
th
 t
he
 i
nc
id
en
t.
  
Du
ri
ng
 t
hi
s 
st
ep
, 
we
 w
il
l 
co
ll
ec
t 
in
fo
rm
at
io
n 
th
at

wi
ll
 t
ie
 t
he
 c
ur
re
nt
 i
nc
id
en
t 
st
at
e 
to
 t
he
 d
ec
is
io
n 
an
al
ys
is
 m
od
el
."

;
$p

ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n 
. 
" 
Pl
ea
se
 s
pe
ci
fy
 a
ll
 i
mp
ac
ts
 t
o 
th
e 
it
em
s 
li
st
ed
 b
el
ow
 p
ri
or
 t
o 
co
nt
in
ui
ng
 t
o 
th
e 
ne
xt
 s
te
p.

";

$p
ag
e_
ta
bl
e 
= 
"<
fo
rm
 m
et
ho
d=
po
st
 a
ct
io
n=
\"
an
al
yz
e_
in
ci
de
nt
.p
hp
\"
><
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=6
50
 a
li
gn
=c
en
te
r>
";

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<
tr
><
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
";

// //
 S
ho
w 
co
mp
on
en
ts
 t
ha
t 
pl
ay
 a
 p
ar
t 
of
 t
he
 a
na
ly
si
s.

// $t
em
p_
st
ri
ng
 =
 "
";

if
 (
$_
SE
SS
IO
N[
'C
OM
PO
NE
NT
_S
TA
TE
']
) 
{

$t
em
p_
st
ri
ng
= 
"E
di
t 
th
e 
c
ur
re
nt
 s
ta
te
 i
mp
ac
t 
fo
r:
<b
r>
<b
r>
";

fo
re
ac
h(
$_
SE
SS
IO
N[
'C
OM
PO
NE
NT
_S
TA
TE
']
 a
s 
$v
al
ue
) 
{

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<a
 h
re
f=
'm
od
ul
e_
st
ep
_3
_e
di
t.
ph
p?
ed
it
="
 .
 $

va
lu
e 
."
'>
<i
mg
 s
rc
=\
"i
ma
ge
s/
ed
it
_b
ut
to
n.
gi
f\
"

wi
dt
h=
21
 h
ei
gh
t=
17
 b
or
de
r=
0 
al
t=
ed
it
 a
li
gn
=t
ex
tt
op
> 
 "
;

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 $

co
mp
on
en
t[
$v
al
ue
] 

. 
"<
/a
><
br
>"
;

}
} if
 (

$_
SE
SS
IO
N[
'O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_I
E'
])
 {

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<b
r>
<b
r>
";

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<a
 h
re
f=
'm
od
ul
e_
st
ep
_3
_e
di
t.
ph
p?
ed
it
=-
1'
><
im
g 
sr
c=
\"
im
ag
es
/e
di
t_
bu
tt
on
.g
if
\"
 w
id
th
=2
1 
he
ig
ht
=1
7

bo
rd
er
=0
 a
lt
=e
di
t 
al
ig
n=
te
xt
to
p>
";

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
  
'O
th
er
 c
om
po
ne
nt
 I
E 
im
pa
ct
s.
'<
/a
><
br
>"
;

} if
 (

$_
SE
SS
IO
N[
'O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_S
YS
TE
MS
']
) 

{



$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<b
r>
<b
r>
";

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<a
 h
re
f=
'm
od
ul
e_
st
ep
_3
_e
di
t.
ph
p?
ed
it
=-
2'
><
im
g 
sr
c=
\"
im
ag
es
/e
di
t_
bu
tt
on
.g
if
\"
 w
id
th
=2
1 
he
ig
ht
=1
7

bo
rd
er
=0
 a
lt
=e
di
t 
al
ig
n=
te
xt
to
p>
";

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
  
'O
th
er
 c
om
po
ne
nt
 S
YS
TE
M 
im
pa
ct
s.
'<
/a
><
br
>"
;

} if
 (

is
se
t(
$I
E_
mo
di
fi
ca
ti
on
))

{
if
 (
co
un
t(
$I
E_
mo
df
ic
at
io
n)
 >
 1
)

{
$t

em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<b
r>
 A
 t
ot
al
 o
f 
" 
. 

co
un
t(
$I
E_
mo
di
fi
ca
ti
on
).
  

" 
ch
an
ge
s 
ha
ve
 b
ee
n 
sp
ec
if
ie
d.
";

} el
se

{
$t

em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
<b
r>
 A
 t
ot
al
 o
f 
" 
. 

co
un
t(
$I
E_
mo
di
fi
ca
ti
on
).
  

" 
ch
an
ge
 h
as
 b
ee
n 
sp
ec
if
ie
d.
";

}
} // //
 C
he
ck
 t
o 
ma
ke
 s
ur
e 
th
at
 a
t 
le
as
t 
on
e 
im
pa
ct
 w
as
 i
nd
ic
at
ed
.

// if
 (
$t
em
p_
st
ri
ng
 =
= 
""
) 
{

$t
em
p_
st
ri
ng
= 
"Y
ou
 m
us
t 
in
di
ca
te
 a
t 
le
as
t 
on
e 
im
pa
ct
. 
 P
le
as
e 
pr
es
s 
th
e 
ba
ck
 b
ut
to
n 
to
 m
od
if
y 
se
le
ct
io
n.
<b
r>
";

} // //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
2"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v

al
ue
="
Ne
xt
 s

te
p"
>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_3

_2
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
de
li
na
te
 d
ec
is
io
n 
al
te
rn
at
iv
es
 f
or
 i
nc
id
en
t 
im
pa
ct
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
th
e_
st
ep
  
 =
 3

//
  
 $
su
b_
st
ep
  
 =
 2

// $t
he
_s
te
p 
= 
3;

$s
ub
_s
te
p 
= 
2;

//
 C
al
l 
th
e 
mo
du
le
 t
ha
t 
wi
ll
 e
xt
ra
ct
 d
ec
is
io
n 
al
te
rn
at
iv
es
 f
ro
m 
kn
ow
le
dg
e 
ba
se
.

in
cl
ud
e(
"m
od
ul
e_
de
ci
si
on
s.
ph
p"
);

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
II
I 
<b
r>
 M
ap
 I
nc
id
en
t 
Sp
ec
if
ic
s"
;

$p
ag
e_
ti
tl
e 
= 
"I
de
nt
if
y 
ap
pl
ic
at
io
n 
de
ci
si
on
 a
lt
er
na
ti
ve
s"
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
ne
ed
 t
o 
de
te
rm
in
e 
ap
pr
op
ri
at
e 
de
ci
si
on
 a
lt
er
na
ti
ve
s 
fo
r 
th
e 
in
ci
de
nt
. 
 A
lt
er
na
ti
ve
s 
al
re
ad
y 
ch
ec
ke
d 
be
lo
w 
in
di
ca
te

a 
po
te
nt
ia
l 
al
te
rn
at
iv
e 
ba
se
d 
up
on
 y
ou
r 
ea
rl
ie
r 
da
ta
 i
np
ut
s.

";

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
70
0 
al
ig
n=
ce
nt
er
>

<t
r>
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=2
><
/t
d>
</
tr
>

ST
AR
T_
HT
ML
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
><
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
Us
e?
</
td
>"
;

$t
em
p_
st
ri
ng
 =

 $
te
mp
_s
tr
in
g 

. 
"<
td
 a

li
gn
=c
en
te
r 

cl
as
s=
ar
ia
l-
sm
al
l>
De
ci
si
on
 A

lt
er
na
ti
ve
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
";

//
 L
oo
p 
th
ro
ug
h 
th
e 
de
ci
si
on
s

fo
re
ac
h(
$d
ec
is
io
n 
as
 $
ke
y 
=>
 $
va
lu
e)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
> 
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>"
;

if
 (

is
se
t(
$_
SE
SS
IO
N[
'u
se
_d
ec
is
io
n'
])
)

{
if
 (
in
_a
rr
ay
($
ke
y,
 $
_S
ES
SI
ON
['
us
e_
de
ci
si
on
']
))
 {
$c
he
ck
ed
 =
 "
 C
HE
CK
ED
 "
;}
 e
ls
e 
{$
ch
ec
ke
d 
= 
""
;}

} 
el
se
 {
$c
he
ck
ed
 =
 "
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
us
e_
de
c[
]'
 v
al
ue
='
" 
. 
$k
ey
 .
 "
'"
 .
 $
ch
ec
ke
d 
. 
">
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
" 
. 
$d
ec
is
io
n[
$k
ey
] 
. 
"<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

} //
 p

ut
 a
 s
pa
ce
 i
n 
th
e 
ta
bl
e.
..

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=2
>&
nb
sp
;<
/t
d>
</
tr
>"
;

//
 C
on
ti
nu
e 
th
e 
HT
ML
.

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=2
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 S
te
p"
><
/t
d>
</
tr
><
/t
ab
le
><
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_3

_3
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
de
li
na
te
 d
ec
is
io
n 
al
te
rn
at
iv
es
 f
or
 i
nc
id
en
t 
im
pa
ct
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
th
e_
st
ep
  
 =
 3

// //
  
 $
su
b_
st
ep
  
 =
 3

// // $t
he
_s
te
p 
= 
3;

$s
ub
_s
te
p 
= 
3;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 D
EC
IS
IO
NS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
1)
";

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$d
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$d
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$d
ec
is
io
n[
$d
_k
ey
] 
= 
$d
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$d
ec
is
io
n[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 P
LA
NT
 S
TA
TE
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
16
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ta
te
_n
am
e 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
Na
me
")
;

  
  
$s
ta
te
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$p
la
nt
_s
ta
te
[$
st
at
e_
ke
y]
 =
 $
st
at
e_
na
me
;

  
}

} el
se
 {

  
$p
la
nt
_s
ta
te
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

//
re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
II
I 
<b
r>
 M
ap
 I
nc
id
en
t 
Sp
ec
if
ic
s"
;

$p
ag
e_
ti
tl
e 
= 
"I
nd
ic
at
e 
de
ci
si
on
 a
lt
er
na
ti
ve
 d
et
ai
ls
 (
1 
of
 2
)"
;



$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
ne
ed
 t
o 
de
te
rm
in
e 
in
fo
rm
at
io
n 
fo
r 
ea
ch
 d
ec
is
io
n 
al
te
rn
at
iv
e.
  
Fo
r 
ea
ch
 a
lt
er
na
ti
ve
, 
in
di
ca
te
 t
he
 p
la
nt
 s
ta
te
s 
an
d

du
ra
ti
on
s 
th
at
 w
il
l 
be
 e
xp
er
ie
nc
ed
 i
f 
th
e 
de
ci
si
on
 i
s 
im
pl
em
en
te
d.
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n 
. 
"<
br
><
br
><
sp
an
 c
la
ss
=a
ri
al
-s
ma
ll
>N
ot
e:
  

Th
e 
ad
vi
so
r 
wi
ll
 a
ss
um
e 
(u
nl
es
s 
ot
he
rw
is
e 
sp
ec
if
ie
d)
 t
ha
t

an
y 
ti
me
 f
ol
lo
wi
ng
 t
he
 d
ec
is
io
n 
du
ra
ti
on
s 
be
lo
w 
wi
ll
 b
e 
sp
en
t 
at
 p
ow
er
 i
n 
a 
no
mi
na
l 
st
at
e.
</
sp
an
>"
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
65
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=6
><
/t
d>
</
tr
>

ST
AR
T_
HT
ML
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
><
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
Ap
pl
ic
ab
le
?<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
5>
De
ci
si
on
 A
lt
er
na
ti
ve
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
";

// //
 L
oo
p 
th
ro
ug
h 
th
e 
id
en
ti
fi
ed
 d
ec
is
io
ns

// fo
re
ac
h(
$_
SE
SS
IO
N[
'u
se
_d
ec
is
io
n'
] 
as
 $
ke
y)

{
//
 N
OT
E:
 t
he
 d
ec
is
io
ns
 a
re
 s
to
re
d 
in
 t
he
 k
no
wl
ed
ge
 b
as
e.
  
If
 t
he
 k
ey
s 
in
ci
da
te
d 
be
lo
w 
ch
an
ge
, 
th
en
 t
hi
s 
pa
ge

//
 m

ay
 n
ee
d 
to
 b
e 
mo
di
fi
ed
 a
cc
or
di
ng
ly
.

// //
 i
f 
$k
ey
 =
 1
  

 -
->
 c
on
ti
nu
e 
as
 i
s

//
 i
f 
$k
ey
 =
 7
  

 -
->
 r
ep
ai
r 
at
 c
ur
re
nt
 p
ow
er
 s
ta
te

//
 i
f 

$k
ey
 =
 7
02
 -
->
 A
3 
ho
t 
sh
ut
do
wn
 (
no
de
 7
25
)

if
 (
$k
ey
 =
= 
7)

{
$f
ir
st
_d
ur
at
io
n 

= 
sp
ri
nt
f(
"%
5d
",
 2

*2
4)
;

$f
ir
st
_s
ta
te
_k
ey
 =
 $
IN
IT
_P
LA
NT
_S
TA
TE
;

$s
ec
on
d_
du
ra
ti
on
 =
 s
pr
in
tf
("
%5
d"
, 
($
TI
ME
_T
O_
SH
UT
DO
WN
*2
4)
-$
fi
rs
t_
du
ra
ti
on
);

$s
ec
on
d_
st
at
e_
ke
y 
= 
$I
NI
T_
PL
AN
T_
ST
AT
E;

$t
hi
rd
_d
ur
at
io
n 

= 
0;

$t
hi
rd
_s
ta
te
_k
ey
 =
 0
;

} 
el
se
if
 (
$k
ey
 =
= 
70
2)

{
$f
ir
st
_d
ur
at
io
n 

= 
sp
ri
nt
f(
"%
5d
",
 2

);
$f
ir
st
_s
ta
te
_k
ey
 =
 7
25
;

$s
ec
on
d_
du
ra
ti
on
 =
 s
pr
in
tf
("
%5
d"
, 
($
TI
ME
_T
O_
SH
UT
DO
WN
*2
4)
-$
fi
rs
t_
du
ra
ti
on
);

$s
ec
on
d_
st
at
e_
ke
y 
= 
$I
NI
T_
PL
AN
T_
S
TA
TE
;

$t
hi
rd
_d
ur
at
io
n 

= 
0;

$t
hi
rd
_s
ta
te
_k
ey
 =
 0
;

} 
el
se

{
$f
ir
st
_d
ur
at
io
n 

= 
sp
ri
nt
f(
"%
5d
",
 $

TI
ME
_T
O_
SH
UT
DO
WN
*2
4)
;

$f
ir
st
_s
ta
te
_k
ey
 =
 $
IN
IT
_P
LA
NT
_S
TA
TE
;

$s
ec
on
d_
du
ra
ti
on
 =
 0
;

$s
ec
on
d_
st
at
e_
ke
y 
= 
0;

$t
hi
rd
_d
ur
at
io
n 

= 
0;

$t
hi
rd
_s
ta
te
_k
ey
 =
 0
;

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
> 
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
><
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
us
e_
de
c[
]'
 v
al
ue
='
$k
ey
'

CH
EC
KE
D>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
5>
" 
. 
$d
ec
is
io
n[
$k
ey
] 
. 
"<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

//
 F
ir
st
 s
ta
te
 a
nd
 d
ur
at
io
n 
(m
ax
im
um
 o
f 
th
re
e)

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
<s
el
ec
t 
na
me
='
s1
[]
' 
si
ze
='
1'
>"
;

fo
re
ac
h 
($
pl
an
t_
st
at
e 
as
 $

ke
y 

=>
 $

va
lu
e)

{
if
 (
$k
ey
 =
= 
$f
ir
st
_s
ta
te
_k
ey
)



{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .
"'
 S
EL
EC
TE
D>

" 
. 

$p
la
nt
_s
ta
te
[$
ke
y]
;

} 
el
se

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .
"'

>"
 .
 $
pl
an
t_
st
at
e[
$k
ey
];

}
} $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/s
el
ec
t>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
Du
ra
ti
on
 (
ho
ur
s)
 <
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
d1
[]
' 
si
ze
='
5'
 v
al
ue
='
" 
.

$f
ir
st
_d
ur
at
io
n 

. 
"'
><
/t
d>
";

//
 S
ec
on
d 
st
at
e 
an
d 
du
ra
ti
on
 (
ma
xi
mu
m 
of
 t
hr
ee
)

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
<s
el
ec
t 
na
me
='
s2
[]
' 
si
ze
='
1'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
0'
>N
on
e"
;

fo
re
ac
h 
($
pl
an
t_
st
at
e 
as
 $
ke
y 
=>
 $
va
lu
e)

{
if
 (
$k
ey
 =
= 
$s
ec
on
d_
st
at
e_
ke
y)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .
"'
 S
EL
EC
TE
D>

" 
. 

$p
la
nt
_s
ta
te
[$
ke
y]
;

} 
el
se

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .
"'

>"
 .
 $
pl
an
t_
st
at
e[
$k
ey
];

}
} $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/s
el
ec
t>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
Du
ra
ti
on
 (
ho
ur
s)
 <
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
d2
[]
' 
si
ze
='
5'
 v
al
ue
='
" 
.

$s
ec
on
d_
du
ra
ti
on
 .
 "
'>
</
td
>"
;

//
 T
hi
rd
 s
ta
te
 a
nd
 d
ur
at
io
n 
(m
ax
im
um
 o
f 
th
re
e)

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
<s
el
ec
t 
na
me
='
s3
[]
' 
si
ze
='
1'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
0'
>N
on
e"
;

fo
re
ac
h 
($
pl
an
t_
st
at
e 
as
 $
ke
y 
=>
 $
va
lu
e)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
op
ti
on
 v
al
ue
='
" 
. 
$k
ey
 .
"'

>"
 .
 $
pl
an
t_
st
at
e[
$k
ey
];

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/s
el
ec
t>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
Du
ra
ti
on
 (
ho
ur
s)
 <
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
d3
[]
' 
si
ze
='
5'
 v
al
ue
='
" 
.

$t
hi
rd
_d
ur
at
io
n 

. 
"'
><
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=6
><
hr
><
/t
d>
</
tr
>\
n"
;

} //
 p

ut
 a
 s
pa
ce
 i
n 
th
e 
ta
bl
e.
..

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=6
>&
nb
sp
;<
/t
d>
</
tr
>"
;

// //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

<t
r>

<t
d 
al
ig
n=
c
en
te
r 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
6>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
4"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Ne
xt
 S
te
p"
>

</
td
>

</
tr
>

  
 <
/t
ab
le
><
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_3

_4
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
in
di
ca
te
 d
ec
is
io
n-
sp
ec
if
ic
 i
nf
or
ma
ti
on
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
th
e_
st
ep
  
 =
 3

// //
  
 $
su
b_
st
ep
  
 =
 4

// // $t
he
_s
te
p 
= 
3;

$s
ub
_s
te
p 
= 
4;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 D
EC
IS
IO
NS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
1)
";

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$d
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$d
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$d
ec
is
io
n[
$d
_k
ey
] 
= 
$d
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$d
ec
is
io
n[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 P
LA
NT
 S
TA
TE
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
16
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ta
te
_n
am
e 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
Na
me
")
;

  
  
$s
ta
te
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$p
la
nt
_s
ta
te
[$
st
at
e_
ke
y]
 =
 $
st
at
e_
na
me
;

  
}

} el
se
 {

  
$p
la
nt
_s
ta
te
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

//
re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
II
I 
<b
r>
 M
ap
 I
nc
id
en
t 
Sp
ec
if
ic
s"
;

$p
ag
e_
ti
tl
e 
= 
"I
nd
ic
at
e 
de
ci
si
on
 a
lt
er
na
ti
ve
 d
et
ai
ls
 (
2 
of
 2
)"
;



$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
ne
ed
 t
o 
de
te
rm
in
e 
ad
di
ti
on
al
 i
nf
or
ma
ti
on
 f
or
 e
ac
h 
de
ci
si
on
 a
lt
er
na
ti
ve
 s
ta
te
. 
 F
or
 e
ac
h 
st
at
e,
 i
nd
ic
at
e 
th
e 
pl
an
t

an
d 
wo
rk
er
 i
mp
ac
ts
 (
if
 n
ec
es
sa
ry
).
";

//
$
pa
ge
_d
es
cr
ip
ti
on
 =
 $
pa
ge
_d
es
cr
ip
ti
on
 .
 "
<b
r>
<b
r>
<s
pa
n 
cl
as
s=
ar
ia
l-
sm
al
l>
No
te
: 
 T
he
 a
dv
is
or
 w
il
l 
as
su
me
 (
un
le
ss
 o
th
er
wi
se
 s
pe
ci
fi
ed
)

th
at
 a
ny
 t
im
e 
fo
ll
ow
in
g 
th
e 
de
ci
si
on
 d
ur
at
io
ns
 b
el
ow
 w
il
l 
be
 s
pe
nt
 a
t 
po
we
r 
in
 a
 n
om
in
al
 s
ta
te
.<
/s
pa
n>
";

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
70
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=6
><
/t
d>
</
tr
>

ST
AR
T_
HT
ML
;

// //
 L
oo
p 
th
ro
ug
h 
th
e 
id
en
ti
fi
ed
 d
ec
is
io
ns

// $j
th
_d
ec
is
io
n 
= 
0;

fo
re
ac
h(
$u
se
_d
ec
is
io
n 
as
 $
ke
y)

{
//
 N
OT
E:
 t
he
 
de
ci
si
on
s 
ar
e 
st
or
ed
 i
n 
th
e 
kn
ow
le
dg
e 
ba
se
. 
 I
f 
th
e 
ke
ys
 i
nd
ic
at
ed
 b
el
ow
 c
ha
ng
e,
 t
he
n 
th
is
 p
ag
e

//
 m

ay
 n
ee
d 
to
 b
e 
mo
di
fi
ed
 a
cc
or
di
ng
ly
.

// //
 i
f 
$k
ey
 =
 1
  

 -
->
 c
on
ti
nu
e 
as
 i
s

//
 i
f 
$k
ey
 =
 7
  

 -
->
 r
ep
ai
r 
at
 c
ur
re
nt
 p
ow
er
 s
ta
te

//
 i
f 
$k
ey
 =
 9
  

 -
->
 i
so
la
te
 p
ro
bl
em

//
 i
f 
$k
ey
 =
 1
0 
 -
->
 r
ed
uc
e 
po
we
r

//
 i
f 
$k
ey
 =
 7
02
 -
->
 A
3 
ho
t 
sh
ut
do
wn
 (
no
de
 7
25
)

if
 (
$k
ey
 =
= 
7)

{
$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l 
= 
TR
UE
;

$i
nc
lu
de
_w
or
ke
r_
ti
me
 =

 T
RU
E;

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
= 
TR
UE
;

} 
el
se
if
 (
$k
ey
 =
= 
1)

{
$i
nc
lu
de
_t
ri
p
_p
ot
en
ti
al
 =
 F
AL
SE
;

$i
nc
lu
de
_w
or
ke
r_
ti
me
 =

 F
AL
SE
;

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
= 
FA
LS
E;

} 
el
se
if
 (
$k
ey
 =
= 
9)

{
$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l 
= 
TR
UE
;

$i
nc
lu
de
_w
or
ke
r_
ti
me
 =

 T
RU
E;

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
= 
TR
UE
;

} 
el
se
if
 (
$k
ey
 =
= 
10
)

{
$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l 
= 
FA
LS
E;

$i
nc
lu
de
_w
or
ke
r_
ti
me
 =

 F
AL
SE
;

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
= 
FA
LS
E;

} 
el
se

{
$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l 
= 
FA
LS
E;

$i
nc
lu
de
_w
or
ke
r_
ti
me
 =

 T
RU
E;

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
= 
TR
UE
;

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d 
CO
LS
PA
N=
3>
D"
 .
 (
$j
th
_d
ec
is
io
n 
+ 
1)
 .
 "
: 

" 
. 
$d
ec
is
io
n[
$k
ey
] 

.
"<
/t
d>
";
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;



//
 F
ir
st
 s
ta
te

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Fi
rs
t 
St
at
e<
br
><
sp
an
 c
la
ss
=a
ri
al
-s
ma
ll
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n1
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
1[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

//
 C
he
ck
 t
o 
se
e 
if
 a
ny
 a
dd
it
io
na
l 
in
fo
rm
at
io
n 
is
 n
ee
de
d

if
 (
!$
in
cl
ud
e_
tr
ip
_p
ot
en
ti
al
 A
ND
 !
$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s 
AN
D 
!$
in
cl
ud
e_
wo
rk
er
_t
im
e)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"N
o 
ot
he
r 
in
pu
ts
 a
re
 n
ee
de
d.
</
td
>"
;

} 
el
se

{ if
 (

$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
tr
ip
1[
]'
 v
al
ue
='
" 
. 
$k
ey
 .

 "
' 

CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 d
ec
is
io
n 
to
 c
au
se
 i
na
dv
er
ta
nt
 t
ri
p?
<b
r>
";

} if
 (

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
re
pa
ir
1[
]'
 v
al
ue
='
" 
. 
$k
ey
 .
 "
' 
CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 r
ep
ai
r/
mo
di
fi
ca
ti
on
 t
o 
be
 u
ns
uc
ce
ss
fu
l?
<b
r>
";

} if
 (

$i
nc
lu
de
_w
or
ke
r_
ti
me
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
hi
dd
en
' 
na
me
='
wo
rk
er
_k
ey
1[
]'
 v
al
ue
='
" 
. 
$
ke
y 
. 
"'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
1[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
? 
&n
bs
p;
&n
bs
p;
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
do
se
1[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"D
os
e 
ra
te
 s
ee
n 
by
 w
or
ke
rs
 (
mS
v/
hr
)?
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

//
 C

he
ck
 t
o 
se
e 
if
 t
he
re
 i
s 
a 
se
co
nd
 s
ta
te
 f
or
 t
hi
s 
de
ci
si
on
.

if
 (
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
 >
 0
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
><
hr
><
/t
d>
</
tr
>\
n"
;

//
 S
ec
on
d 
st
at
e

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Se
co
nd
 S
ta
te
<b
r>
<s
pa
n 
cl
as
s=
ar
ia
l-
sm
al
l>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n2
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
"; $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

if
 (

$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
tr
ip
2[
]'
 v
al
ue
='
" 
. 
$k
ey
 .

 "
' 

CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 d
ec
is
io
n 
to
 c
au
se
 i
na
dv
er
ta
nt
 t
ri
p?
<b
r>
";

} if
 (

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
re
pa
ir
2[
]'
 v
al
ue
='
" 
. 
$k
ey
 .
 "
' 
CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 r
ep
ai
r/
mo
di
fi
ca
ti
on
 t
o 
be
 u
ns
uc
ce
ss
fu
l?
<b
r>
";

} if
 (

$i
nc
lu
de
_w
or
ke
r_
ti
me
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
hi
dd
en
' 
na
me
='
wo
rk
er
_k
ey
2[
]'
 v
al
ue
='
" 
. 
$
ke
y 
. 
"'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
2[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
? 
&n
bs
p;
&n
bs
p;
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
do
se
2[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"D
os
e 
ra
te
 s
ee
n 
by
 w
or
ke
rs
 (
mS
v/
hr
)?
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

}



//
 C
he
ck
 t
o 
se
e 
if
 t
he
re
 i
s 
a 
th
ir
d 
st
at
e 
fo
r 
th
is
 d
ec
is
io
n.

if
 (
$_
SE
SS
IO
N[
's
ta
te
3[
$j
th
_d
ec
is
io
n]
']
 >
 0
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
><
hr
><
/t
d>
</
tr
>\
n"
;

//
 T
hi
rd
 s
ta
te

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Th
ir
d 
St
at
e<
br
><
sp
an
 c
la
ss
=a
ri
al
-s
ma
ll
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n3
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
3[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
"; $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

if
 (

$i
nc
lu
de
_t
ri
p_
po
te
nt
ia
l)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
tr
ip
3[
]'
 v
al
ue
='
" 
. 
$k
ey
 .

 "
' 

CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 d
ec
is
io
n 
to
 c
au
se
 i
na
dv
er
ta
nt
 t
ri
p?
<b
r>
";

} if
 (

$i
nc
lu
de
_r
ep
ai
r_
su
cc
es
s)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
ch
ec
kb
ox
' 
na
me
='
re
pa
ir
3[
]'
 v
al
ue
='
" 
. 
$k
ey
 .
 "
' 
CH
EC
KE
D>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"I
nc
lu
de
 p
ot
en
ti
al
 f
or
 r
ep
ai
r/
mo
di
fi
ca
ti
on
 t
o 
be
 u
ns
uc
ce
ss
fu
l?
<b
r>
";

} if
 (

$i
nc
lu
de
_w
or
ke
r_
ti
me
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
hi
dd
en
' 
na
me
='
wo
rk
er
_k
ey
3[
]'
 v
al
ue
='
" 
. 
$
ke
y 
. 
"'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
3[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
? 
&n
bs
p;
&n
bs
p;
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
in
pu
t 
ty
pe
='
te
xt
' 
na
me
='
wo
rk
er
do
se
3[
]'
 s
iz
e=
'5
' 
va
lu
e=
'0
'>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"D
os
e 
ra
te
 s
ee
n 
by
 w
or
ke
rs
 (
mS
v/
hr
)?
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
><
hr
><
/t
d>
</
tr
>\
n"
;

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

} $j
th
_d
ec
is
io
n 
= 
$j
th
_d
ec
is
io
n 
+ 
1;

} //
 p

ut
 a
 s
pa
ce
 i
n 
th
e 
ta
bl
e.
..

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
>&
nb
sp
;<
/t
d>
</
tr
>"
;

// //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=3
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
4"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
1"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Re
vi
ew
 D
at
a 
In
pu
ts
">

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_3

_e
di

t.p
hp

 >
<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
ed
it
 i
nc
id
en
t 
im
pa
ct
s.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
ed
it
  
  
  
 =
 t
he
 c
om
po
ne
nt
 k
ey
 (
if
 >
 0
) 
th
at
 c
au
se
d 
th
e 
im
pa
ct

//
  
  
  
  
  
  
  
 =
 -
1 
if
 g
en
er
al
 I
E 
im
pa
ct

//
  
  
  
  
  
  
  
 =
 -
2 
if
 g
en
er
al
 s
ys
te
m 
im
pa
ct

// //
  
 $
th
e_
st
ep
  
 =
 3

// //
 I
ni
ti
al
iz
e 
an
d 
re
gi
st
er
 s
es
si
on
 v
ar
ia
bl
es
.

// re
qu
ir
e(
"m
od
ul
e_
se
ss
io
n_
ha
nd
le
r.
ph
p"
);

$t
he
_s
te
p 
= 
3;

if
 (
$e
di
t 
> 
0)

{
//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q

ue
ry

 t
he
 n
od
e 
ta
bl
e 
fo
r 
na
me

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
ID
_K
ey
 =
 $
ed
it
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

} //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 S
YS
TE
MS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 u
se
rs
 t
ab
le
 f
or
 n
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
14
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ys
te
m_
de
sc
ri
pt
io
n 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
De
sc
ri
pt
io
n"
);

  
  
$s
ys
te
m_
ke
y 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
ID
_K
ey
")
;

  
  
$s
ys
te
m[
$s
ys
te
m_
ke
y]
 =
 $
sy
st
em
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;



$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
II
I 
<b
r>
 M
ap
 I
nc
id
en
t 
Sp
ec
if
ic
s"
;

$p
ag
e_
ti
tl
e 
= 
"D
et
er
mi
ne
 i
mp
ac
ts
 t
o 
in
it
ia
to
r 
ra
te
s 
or
 s
ys
te
m 
un
av
ai
la
bi
li
ty
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"W
e 
ne
ed
 t
o 
de
te
rm
in
e 
im
pa
ct
s 
as
so
ci
at
ed
 w
it
h 
th
e 
in
ci
de
nt
 f
or
 i
de
nt
if
ie
d 
co
mp
on
en
ts
."
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
65
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=5
>

ST
AR
T_
HT
ML
;

// //
 S
ho
w 

co
mp
on
en
t.

// $t
em
p_
st
ri
ng
 =
 "
";

if
 (
$e
di
t 
> 
0)
 {

$t
em
p_
st
ri
ng
= 
$c
om
po
ne
nt
[$
ed
it
] 
. 
"<
br
>"
;

} if
 (
$e
di
t 
==
 -
1)
 {

$t
em
p_
st
ri
ng
= 
"O
th
er
 c
om
po
ne
nt
 I
E 
im
pa
ct
s<
br
>"
;

} if
 (
$e
di
t 
==
 -
2)
 {

$t
em
p_
st
ri
ng
= 
"O
th
er
 c
om
po
ne
nt
 s
ys
te
m 
im
pa
ct
s<
br
>"
;

} // //
 C
he
ck
 t
o 
ma
ke
 s
ur
e 
th
at
 a
t 
le
as
t 
on
e 
im
pa
ct
 w
as
 i
nd
ic
at
ed
.

// if
 (
$t
em
p_
st
ri
ng
 =
= 
""
) 
{

$t
em
p_
st
ri
ng
= 
"Y
ou
 m
us
t 
in
di
ca
te
 a
t 
le
as
t 
on
e 
im
pa
ct
. 
 P
le
as
e 
pr
es
s 
th
e 
ba
ck
 b
ut
to
n 
to
 m
od
if
y 
se
le
ct
io
n.
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
> 
<t
r 
bg
co
lo
r=
'#
DD
DD
DD
'>
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>I
E 
Ca
te
go
ry
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
A 
fr
eq
ue
nc
y<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
B 
fr
eq
ue
nc
y<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
C 
fr
eq
ue
nc
y<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
St
at
e 
D 
fr
eq
ue
nc
y<
/t
d>
</
tr
>"
;

fu
nc
ti
on
 s
ci
_n
ot
at
io
n(
$x
, 
$d
=-
1)
 {

  
  
$m
in
us
=(
$x
<0
)?
"-
":
""
;

  
  
$x
=a
bs
($
x)
;

  
  
$e
=f
lo
or
((
$x
!=
0)
?l
og
10
($
x)
:0
);

  
  
$x
*=
po
w(
10
,-
$e
);

  
  
$f
mt
=(
$d
>=
0)
?"
."
.$
d:
""
;

  
  
$e
=(
$e
>=
0)
?"
+"
.s
pr
in
tf
("
%0
2d
",
$e
):
"-
".
sp
ri
nt
f(
"%
02
d"
,-
$e
);

  
  
re
tu
rn
 s

pr
in
tf
("
$m
in
us
%"
.$
fm
t.
"f
E%
s"
,$
x,
$e
);

} // //
 L
oo
p 
th
ro
ug
h 
th
e 
IE
s

// fo
re
ac
h(
$I
E 
as
 $
ke
y 
=>
 $
va
lu
e)

{

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
> 
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>"
 .
 $
IE
[$
ke
y]
 .
 "
</
td
>"
;

//
 S
te
p 
th
ro
ug
h 
th
e 
fo
ur
 p
la
nt
 s
ta
te
s 
fo
r 
ea
ch
 I
E



fo
r 
($
i 
= 
1;
 $
i 
<=
 4
; 
$
i+
+)

{
//
 S
ee
 i
f 
th
e 
IE
 r
at
e 
ha
s 
be
en
 m
od
if
ie
d.
..

if
 (

is
se
t(
$I
E_
mo
di
fi
ca
ti
on
[$
ke
y]
[$
i]
))

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
'm
od
ul
e_
ed
it
_I
E_
im
pa
ct
.p
hp
?k
ey
=$
ke
y"
 .

"&
st
at
e=
" 
. 
$
i 
. 
"&
ed
it
=$
ed
it
&r
et
ur
n_
UR
L=
mo
du
le
_s
te
p_
3_
ed
it
.p
hp
'>
" 
. 
sc
i_
no
ta
ti
on
($
IE
_m
od
if
ic
at
io
n[
$k
ey
][
$i
],
 1
) 
. 
"<
/a
><
br
><
sp
an

cl
as
s=
'a
ri
al
-v
er
ys
ma
ll
'>
(
" 
. 
sc
i_
no
ta
ti
on
($
IE
_r
at
e[
$k
ey
][
$i
],
1)
 .
 "
)<
/s
pa
n>
</
td
>"
;

} 
el
se

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
'm
od
ul
e_
ed
it
_I
E_
im
pa
ct
.p
hp
?k
ey
=$
ke
y"
 .

"&
st
at
e=
" 
. 
$
i 
. 
"&
ed
it
=$
ed
it
&r
et
ur
n_
UR
L=
mo
du
le
_s
te
p_
3_
ed
it
.p
hp
'>
" 
. 
sc
i_
no
ta
ti
on
($
IE
_r
at
e[
$k
ey
][
$i
],
1)
 .
 "
</
a>
</
td
>"
;

}
} $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

} //
 p

ut
 a
 s
pa
ce
 i
n 
th
e 
ta
bl
e.
..

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
>&
nb
sp
;<
/t
d>
</
tr
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
><
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
IE
 C
at
eg
or
y<
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
CC
DP
 (
St
at
e 
A)
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
CC
DP
 (
St
at
e 
B)
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
CC
DP
 (
St
at
e 
C)
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
CC
DP
 (
St
at
e 
D)
</
td
><
/t
r>
";

// //
 L
oo
p 
th
ro
ug
h 
th
e 
IE
s

// $t
em
p 

= 
"t
bd
";

fo
re
ac
h(
$I
E 
as
 $
ke
y 
=>
 $
va
lu
e)

{

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
> 
<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-s
ma
ll
>"
 .
 $
IE
[$
ke
y]
 .
 "
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
''
>"
 .
 $

te
mp
 .

 "
</
a>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
''
>"
 .
 $

te
mp
 .

 "
</
a>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
''
>"
 .
 $

te
mp
 .

 "
</
a>
</
td
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l>
<a
 h
re
f=
''
>"
 .
 $

te
mp
 .

 "
</
a>
</
td
><
/t
r>
";

} // //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=5
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
1"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
<<
 B
ac
k"
>

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 H
TM
L 
ou
tp
ut
.

re
qu
ir
e(
"a
na
ly
ze
_i
nc
id
en
t_
pr
ot
ot
yp
e.
ph
p"
);

?>



< 
m

od
ul

e_
st

ep
_4

_1
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
th
e 
us
er
 t
o 
re
vi
ew
 t
he
 i
nc
id
en
t 
da
ta
 t
ha
t 
wa
s 
en
te
re
d.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
th
e_
st
ep
  
 =
 4

// //
  
 $
su
b_
st
ep
  
 =
 1

// // $t
he
_s
te
p 
= 
4;

$s
ub
_s
te
p 
= 
1;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 D
EC
IS
IO
NS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
1)
";

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$d
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$d
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$d
ec
is
io
n[
$d
_k
ey
] 
= 
$d
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$d
ec
is
io
n[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 P
LA
NT
 S
TA
TE
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
16
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ta
te
_n
am
e 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
Na
me
")
;

  
  
$s
ta
te
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$p
la
nt
_s
ta
te
[$
st
at
e_
ke
y]
 =
 $
st
at
e_
na
me
;

  
}

} el
se
 {

  
$p
la
nt
_s
ta
te
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 u
se
rs
 t
ab
le
 f
or
 n
am
e 
an
d 
su
rn
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
13
) 
OR
DE
R 
BY
 D
es
cr
ip
ti
on
 "
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{



  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
co
nt
ro
ls
 t
he
 i
ni
ti
at
or
 i
nf
or
ma
ti
on
.

//
re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
IV
 <
br
> 
Ma
ke
 D
ec
is
io
n 
Mo
de
l"
;

$p
ag
e_
ti
tl
e 
= 
"C
on
st
ru
ct
 t
he
 d
ec
is
io
n 
mo
de
l 
fo
r 
th
e 
in
ci
de
nt
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"P
ri
or
 t
o 
th
e 
au
to
ma
te
d 
co
ns
tr
uc
ti
on
 o
f 
th
e 
de
ci
si
on
 m
od
el
, 
th
e 
in
pu
t 
da
ta
 (
sh
ow
n 
be
lo
w)
 s
ho
ul
d 
be
 r
ev
ie
we
d.
";

$p
ag
e_
de
sc
ri
pt
io
n 
= 
$p
ag
e_
de
sc
ri
pt
io
n 
. 
"<
br
><
br
>I
f 
a 
po
rt
io
n 
of
 t
he
 d
at
a 
ne
ed
s 
to
 b
e 
mo
di
fi
ed
, 
ei
th
er
 u
se
 t
he
 '
Ba
ck
' 
bu
tt
on
 o
r 
cl
ic
k 
on

th
e 
ed
it
 b
ut
to
n 
be
lo
w 
fo
r 
th
e 
ap
pl
ic
ab
le
 s
ec
ti
on
."
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
an
al
yz
e_
in
ci
de
nt
.p
hp
">

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
65
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=3
><
/t
d>
</
tr
>

ST
AR
T_
HT
ML
;

$t
em
p_
st
ri
ng
= 
""
;

// //
 S
ho
w 
th
e 
in
ci
de
nt
 t
yp
e 
de
si
gn
at
io
ns
  
(c
om
po
ne
nt
s,
 g
en
er
al
 I
E,
 o
r 
ge
ne
ra
l 
sy
st
em
)

// $t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
"<
tr
><
td
 C
OL
SP
AN
=3
>T
he
 i
nc
id
en
t 
in
vo
lv
es
 i
mp
ac
ts
 d
ue
 t
o.
..
<b
r>
<b
>"
;

if
 (
$C
OM
PO
NE
NT
_S
TA
TE
) 
{

fo
re
ac
h(
$C
OM
PO
NE
NT
_S
TA
TE
 a
s 
$v
al
ue
) 
{

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 $

co
mp
on
en
t[
$v
al
ue
] 

. 
"<
br
>\
n"
;

}
} if
 (

$O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_I
E)
 {

$t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
  
'O
th
er
 c
om
po
ne
nt
 I
E 
im
pa
ct
s.
'<
br
>\
n"
;

} if
 (

$O
TH
ER
_C
OM
PO
NE
NT
_I
MP
AC
TS
_S
YS
TE
MS
) 

{
$t

em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
 "
  
'O
th
er
 c
om
po
ne
nt
 S
YS
TE
M 
im
pa
ct
s.
'<
br
>\
n"
;

} $t
em
p_
st
ri
ng
= 
$t
em
p_
st
ri
ng
 .
"<
/b
><
hr
><
br
><
/t
d>
</
tr
>"
;

// //
 L
oo
p 
th
ro
ug
h 
th
e 
id
en
ti
fi
ed
 d
ec
is
io
ns

// $j
th
_d
ec
is
io
n 
= 
0;

fo
re
ac
h(
$u
se
_d
ec
is
io
n 
as
 $
ke
y)

{
//
 N
OT
E:
 t
he
 d
ec
is
io
ns
 a
re
 s
to
re
d 
in
 t
he
 k
no
wl
ed
ge
 b
as
e.
  
If
 t
he
 k
ey
s 
in
di
ca
te
d 
be
lo
w 
ch
an
ge
, 
th
en
 t
hi
s 
pa
ge

//
 m

ay
 n
ee
d 
to
 b
e 
mo
di
fi
ed
 a
cc
or
di
ng
ly
.

// //
 i
f 
$k
ey
 =
 1
  

 -
->
 c
on
ti
nu
e 
as
 i
s

//
 i
f 
$k
ey
 =
 7
  

 -
->
 r
ep
ai
r 
at
 c
ur
re
nt
 p
ow
er
 s
ta
te



//
 i
f 
$k
ey
 =
 9
  

 -
->
 i
so
la
te
 p
ro
bl
em

//
 i
f 
$k
ey
 =
 1
0 
 -
->
 r
ed
uc
e 
po
we
r

//
 i
f 
$k
ey
 =
 7
02
 -
->
 A
3 
ho
t 
sh
ut
do
wn
 (
no
de
 7
25
)

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d 
CO
LS
PA
N=
3>
D"
 .
 (
$j
th
_d
ec
is
io
n 
+ 
1)
 .
 "
: 

" 
. 
$d
ec
is
io
n[
$k
ey
] 

.
"<
/t
d>
";
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
r>
\n
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

//
 F

ir
st

 s
ta

te
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Fi
rs
t 
St
at
e<
br
><
sp
an
 c
la
ss
=a
ri
al
-s
ma
ll
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n1
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
1[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

//
 C
he
ck
 t
o 
se
e 
if
 a
ny
 a
dd
it
io
na
l 
in
fo
rm
at
io
n 
is
 n
ee
de
d

if
 (

is
se
t(
$a
ll
ow
_t
ri
p1
))
{

if
 (
in
_a
rr
ay
($
ke
y,
 $
al
lo
w_
tr
ip
1)
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 a
n 
in
ad
ve
rt
an
t 
tr
ip
 i
s 
in
cl
ud
ed
.<
br
>"
;

}
} if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d1
))

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 u
ns
uc
ce
ss
fu
l 
re
pa
ir
/m
od
if
ic
at
io
n 
is
 i
nc
lu
de
d.
<b
r>
";

} if
 (
in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
ke
y1
))

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
1,
 $
ke
y)
);

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
 =
 "

 .
 $

wo
rk
er
_t
im
e1
[$
de
c_
ke
y]
 .

 "
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

//
 C
he
ck
 t
o 
se
e 
if
 t
he
re
 i
s 
a 
se
co
nd
 s
ta
te
 f
or
 t
hi
s 
de
ci
si
on
.

if
 (
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
 >
 0
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
><
hr
><
/t
d>
</
tr
>\
n"
;

//
 S
ec
on
d 
st
at
e

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Se
co
nd
 S
ta
te
<b
r>
<s
pa
n 
cl
as
s=
ar
ia
l-
sm
al
l>
";

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n2
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
2[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
"; $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

//
 C
he
ck
 t
o 
se
e 
if
 a
ny
 a
d
di
ti
on
al
 i
nf
or
ma
ti
on
 i
s 
ne
ed
ed

if
 (

is
se
t(
$a
ll
ow
_t
ri
p2
))
{

if
 (
in
_a
rr
ay
($
ke
y,
 $
al
lo
w_
tr
ip
2)
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 a
n 
in
ad
ve
rt
an
t 
tr
ip
 i
s 
in
cl
ud
ed
.<
br
>"
;

}
} if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d2
))

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 u
ns
uc
ce
ss
fu
l 
re
pa
ir
/m
od
if
ic
at
io
n 
is
 i
nc
lu
de
d.
<b
r>
";

} if
 (
in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
ke
y2
))

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
2,
 $
ke
y)
);

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
 =
 "

 .
 $

wo
rk
er
_t
im
e2
[$
de
c_
ke
y]
 .

 "
<b
r>
";

}



$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

} //
 C
he
ck
 t
o 
se
e 
if
 t
he
re
 i
s 
a 
th
ir
d 
st
at
e 
fo
r 
th
is
 d
ec
is
io
n.

if
 (
$s
ta
te
3[
$j
th
_d
ec
is
io
n]
 >
 0
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
><
hr
><
/t
d>
</
tr
>\
n"
;

//
 T
hi
rd
 s
ta
te

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
>\
n"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
me
d>
Th
ir
d 
St
at
e<
br
><
sp
an
 c
la
ss
=a
ri
al
-s
ma
ll
>"
;

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"(
" 
. 
$d
ur
at
io
n3
[$
jt
h_
de
ci
si
on
] 
. 
" 
ho
ur
s,
 "
 .
 $
pl
an
t_
st
at
e[
$s
ta
te
3[
$j
th
_d
ec
is
io
n]
] 
.

")
</
sp
an
><
/t
d>
"; $t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
sm
al
l 
CO
LS
PA
N=
2>
";

//
 C
he
ck
 t
o 
se
e 
if
 a
ny
 a
dd
it
io
na
l 
in
fo
rm
at
io
n 
is
 n
ee
de
d

if
 (

is
se
t(
$a
ll
ow
_t
ri
p3
))
{

if
 (

in
_a
rr
ay
($
ke
y,

 $
al
lo
w_
tr
ip
3)
)

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 a
n 
in
ad
ve
rt
an
t 
tr
ip
 i
s 
in
cl
ud
ed
.<
br
>"
;

}
} if
 (
in
_a
rr
ay
($
ke
y,
 $
re
pa
ir
_f
ai
le
d3
))

{
$t

em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"T
he
 p
ot
en
ti
al
 f
or
 u
ns
uc
ce
ss
fu
l 
re
pa
ir
/m
od
if
ic
at
io
n 
is
 i
nc
lu
de
d.
<b
r>
";

} if
 (
in
_a
rr
ay
($
ke
y,
 $
wo
rk
er
_t
im
e_
ke
y3
))

{
$d
ec
_k
ey
 =
 c
ur
re
nt
(a
rr
ay
_k
ey
s(
$w
or
ke
r_
ti
me
_k
ey
3,
 $
ke
y)
);

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"W
or
ke
r 
ho
ur
s 
in
vo
lv
ed
 i
n 
in
ci
de
nt
 =
 "

 .
 $

wo
rk
er
_t
im
e3
[$
de
c_
ke
y]
 .

 "
<b
r>
";

} $t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
/t
d>
</
tr
>"
;

} $j
th
_d
ec
is
io
n 
= 
$j
th
_d
ec
is
io
n 
+ 
1;

} //
 p

ut
 a
 s
pa
ce
 i
n 
th
e 
ta
bl
e.
..

$t
em
p_
st
ri
ng
 =
 $
te
mp
_s
tr
in
g 
. 
"<
tr
><
td
 C
OL
SP
AN
=3
>&
nb
sp
;<
/t
d>
</
tr
>"
;

// //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
$t
em
p_
st
ri
ng
 .
 <
<<
 S
TA
RT
_H
TM
L2

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
 C
OL
SP
AN
=3
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
5"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
1"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
So
lv
e 
th
e 
De
ci
si
on
 M
od
el
">

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_5

_1
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 m
ak
es
 t
he
 d
ec
is
io
n 
mo
de
l 
an
d 
so
lv
es
 i
t.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $
th
e_
st
ep
  
 =
 5

//
  
 $
su
b_
st
ep
  
 =
 1

// $t
he
_s
te
p 
= 
4;

$s
ub
_s
te
p 
= 
1;

//
 C
al
l 
th
e 
pr
ot
ot
yp
e 
mo
du
le
 t
ha
t 
ar
e 
ne
ce
ss
ar
y 
fo
r 
th
e 
pa
ge
.

re
qu
ir
e(
"f
un
c_
ut
il
it
y.
ph
p"
);

re
qu
ir
e(
"m
od
ul
e_
in
it
ia
to
rs
.p
hp
")
;

re
qu
ir
e(
"m
od
ul
e_
va
ri
ab
le
s.
ph
p"
);

re
qu
ir
e(
"m
od
ul
e_
de
ci
si
on
s.
ph
p"
);

re
qu
ir
e(
"m
od
ul
e_
do
_d
ec
is
io
ns
.p
hp
")
;

fu
nc
ti
on
 s
ci
_n
ot
at
io
n(
$x
, 
$d
=-
1)
 {

  
  
$m
in
us
=(
$x
<0
)?
"-
":
""
;

  
  
$x
=a
bs
($
x)
;

  
  
$e
=f
lo
or
((
$x
!=
0)
?l
og
10
($
x)
:0
);

  
  
$x
*=
po
w(
10
,-
$e
);

  
  
$f
mt
=(
$d
>=
0)
?"
."
.$
d:
""
;

  
  
$e
=(
$e
>=
0)
?"
+"
.s
pr
in
tf
("
%0
2d
",
$e
):
"-
".
sp
ri
nt
f(
"%
02
d"
,-
$e
);

  
  
re
tu
rn
 s

pr
in
tf
("
$m
in
us
%"
.$
fm
t.
"f
E%
s"
,$
x,
$e
);

} // //
 L
oo
p 
th
ro
ug
h 
z 
nu
mb
er
 o
f 
ca
lc
ul
at
io
ns
. 
 F
or
 t
he
 r
ol
l-
ba
ck
, 
th
e 
fi
rs
t 
it
er
at
io
n 
pr
ov
id
es
 j
us
t

//
 t

he
 p
oi
nt
 e
st
im
at
e.
  

Fo
ll
ow
in
g 
it
er
at
io
ns
 p
ro
vi
de
 s
en
si
ti
vi
ty
 c
al
cu
la
ti
on
s 
fo
r 
EA
CH
 o
f 
th
e

//
 i

mp
or
ta
nt
 v

ar
ia
bl
es
.

// //
 T
hi
s 
sa
me
 a
pp
ro
ac
h 
wi
ll
 b
e 
us
ed
 i
n 
a 
la
te
r 
pa
ge
 t
o 
pe
rf
or
m 
th
e 
un
ce
rt
ai
nt
y 
an
al
ys
is
, 
wh
er
e

//
 t
he
 v
ar
ia
bl
e 
ve
ct
or
s 
(i
nd
ex
ed
 b
y 
z)
 w
il
l 
be
 f
il
le
d 
wi
th
 e
pi
st
em
ic
 u
nc
er
ta
in
ty
 v
al
ue
s 
in
st
ea
d

//
 o

f 
th
e 
po
in
t 
es
ti
ma
te
 v
al
ue
s.

// //
 T
ot
al
 c
al
cu
la
ti
on
s 
ar
e 
on
e 
no
mi
na
l 
ca
se
 a
nd
 t
he
n 
tw
o 
se
ns
it
iv
it
y 
ca
lc
ul
at
io
ns
 f
or
 e
ac
h 
va
ri
ab
le
.

// //
 F
ir
st
 d
o 
ju
st
 t
he
 n
om
in
al
 c
as
e.

// //
 S
et
 $
u 
= 
1 
to
 i
nd
ic
at
e 
th
at
 w
e 
ar
e 
go
in
g 
to
 u
se
 t
he
 n
om
in
al
 c
as
e 
of
 e
ac
h 
va
ri
ab
le
.

$u
 =
 1
;

$j
th
_d
ec
is
io
n 
= 
0;

// //
 L
oo
p 
th
ro
ug
h 
th
e 
id
en
ti
fi
ed
 d
ec
is
io
ns

// fo
re
ac
h(
$u
se
_d
ec
is
io
n 
as
 $
ke
y)

  
 {

//
 C
al
l 
th
e 
fu
nc
ti
on
 t
ha
t 
do
es
 a
ll
 t
he
 w
or
k.
  
St
or
e 
th
e 
re
su
lt
s 
in
 $
de
ci
si
on
_P
I,
 w
he
re
:

// //
 $
de
ci
si
on
_P
I 
==
> 
Ar
ra
y[
$I
],
 w
he
re
 $
I=
0 
==
> 
to
ta
l 
we
ig
ht
ed
 P
I 
fo
r 
th
is
 d
ec
is
io
n 
op
ti
on

//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 $
I=
1 
==
> 
co
st
 w
ei
gh
te

d 
PI
 f
or
 t
hi
s 
de
ci
si
on
 o
pt
io
n

//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 $
I=
2 
==
> 
do
se
 w
ei
gh
te
d 
PI
 f
or
 t
hi
s 
de
ci
si
on
 o
pt
io
n

//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 $
I=
3 
==
> 
wo
rk
er
 s
af
et
y 
we
ig
ht
ed
 P
I 
fo
r 
th
is
 d
ec
is
io
n 
op
ti
on

//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 $

I=
4 
==
> 
co
re
 d
am
ag
e 
we
ig
ht
ed
 P
I 
fo
r 
th
is
 d
ec
is
io
n 
op
ti
on



//
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 $
I=
5 
==
> 
ex
te
rn
al
 a
tt
en
ti
on
 w
ei
gh
te
d 
PI
 f
or
 t
hi
s 
de
ci
si
on
 o
pt
io
n

// $d
ec
is
io
n_
PI
 =
 w
ei
gh
te
d_
PI
($
ke
y,
 $
u,
 $
jt
h_
de
ci
si
on
);

//
 S
to
re
 t
he
 t
ot
al
 r
es
ul
ts

//
if
 (

$d
ec
is
io
n_
PI
[0
])
 {

$r
es
ul
ts
_t
ot
al
[$
ke
y]
 =

 $
de
ci
si
on
_P
I[
0]
;}
 e

ls
e 

{$
re
su
lt
s_
to
ta
l[
$k
ey
] 

= 
1;
}

$r
es
ul
ts
_t
ot
al
[$
ke
y]
 =

 $
de
ci
si
on
_P
I[
0]
;

$j
th
_d
ec
is
io
n 
= 
$j
th
_d
ec
is
io
n 
+ 
1;

} //
 S
or
t 
th
e 
de
ci
si
on
 P
I 
fr
om
 l
ow
es
t 
(m
os
t 
pr
ef
er
re
d)
 
to
 h
ig
he
st
.

as
or
t(
$r
es
ul
ts
_t
ot
al
);

$p
re
f 

= 
ar
ra
y_
ke
ys
($
re
su
lt
s_
to
ta
l)
;

re
se
t(
$p
re
f)
;

$p
re
f_
de
c 
= 
cu
rr
en
t(
$p
re
f)
;

//
pr
in
t 

$p
re
f_
de
c;

//
ex
it
;

//
[u
se
_d
ec
is
io
n]
 =
> 
Ar
ra
y 
( 
[0
] 
=>
 1
 [
1]
 =
> 
10
 [
2]
 =
> 
71
1 
)

//
 F
in
d 
th
e 
de
ci
si
on
 n
um
be
r 
fo
r 
ar
ra
y 
lo
ok
up
.

$j
 =
 0
;

fo
re
ac
h(
$u
se
_d
ec
is
io
n 
as
 $
ke
y)

{
If
 (
$k
ey
 =
= 
$p
re
f_
de
c)
 {
$j
th
_d
ec
is
io
n 
= 
$j
;}

$j
 =
 $
j 
+ 
1;

} //
 C
al
cu
la
te
 L
OW
 s
en
si
ti
vi
ty
 f
or
 e
ac
h 
va
ri
ab
le
.

fo
r 
($
z=
1;
 $
z 
<=
 $
nu
mb
er
_s
en
s;
 $
z+
+)

{
$u
 =
 1
;

//
 S
wi
tc
h 
to
 t
he
 l
ow
 v
al
ue
 o
f 
th
e 
z'
th
 v
ar
ia
bl
e 
(s
to
re
 n
om
in
al
 i
n 
te
mp
 v
ar
ia
bl
e 
so
 i
t 
ca
n 
be
 r
es
to
re
d)
.

$t
he
_t
em
p 
= 
$V
[$
z]
[1
];

$V
[$
z]
[1
] 
= 
$V
[$
z]
[2
]*
.5
;

//
 C
al
l 
th
e 
fu
nc
ti
on
 t
ha
t 
do
es
 a
ll
 t
he
 w
or
k.
  
St
or
e 
th
e 
re
su
lt
s 
in
 $
de
ci
si
on
_P
I,
 w
he
re
:

$d
ec
is
io
n_
PI
 =
 w
ei
gh
te
d_
PI
($
pr
ef
_d
ec
, 
$u
, 
$j
th
_d
ec
is
io
n)
;

//
 S
to
re
 t
he
 t
ot
al
 r
es
ul
ts

$r
es
ul
ts
_l
ow
[$
z]
 =
 $
de
ci
si
on
_P
I[
0]
;

//
 S
wi
tc
h 
no
mi
na
l 
ba
ck
 f
ro
m 
th
e 
te
mp
 v
ar
ia
bl
e 
so
 i
t 
ca
n 
be
 r
es
to
re
d.

$V
[$
z]
[1
] 
= 
$t
he
_t
em
p;

} //
 S
to
re
 t
he
 s
en
si
ti
vi
ty
 c
al
cs
.

$_
SE
SS
IO
N[
'r
es
ul
ts
_l
ow
']
 =
 $
re
su
lt
s_
lo
w;

//
 C
al
cu
la
te
 H
IG
H 
se
ns
it
iv
it
y 
fo
r 
ea
ch
 v
ar
ia
bl
e,
 b
ut
 j
us
t 
fo
r 
th
e 
pr
ef
er
en
ti
al
 d
ec
is
io
n.

fo
r 
($
z=
1;
 $
z 
<=
 $
nu
mb
er
_s
en
s;
 $
z+
+)

{
$u
 =
 1
;

//
 S
wi
tc
h 
to
 t
he
 h
ig
h 
va
lu
e 
of
 t
he
 z
't
h 
va
ri
ab
le
 (
st
or
e 
no
mi
na
l 
in
 t
em
p 
va
ri
ab
le
 s
o 
it
 c
an
 b
e 
re
st
or
ed
).

$t
he
_t
em
p 
= 
$V
[$
z]
[1
];

$V
[$
z]
[1
] 
= 
$V
[$
z]
[3
]*
1.
5;

$d
ec
is
io
n_
PI
 =
 w
ei
gh
te
d_
PI
($
pr
ef
_d
ec
, 
$u
, 
$j
th
_d
ec
is
io
n)
;

//
 S
to
re
 t
he
 t
ot
al
 r
es
ul
ts

$r
es
ul
ts
_h
ig
h[
$z
] 
= 
$d
ec
is
io
n_
PI
[0
];

//
 S
wi
tc
h 
no
mi
na
l 
ba
ck
 f
ro
m 
th
e 
te
mp
 v
ar
ia
bl
e 
so
 i
t 
ca
n 
be
 r
es
to
re
d.

$V
[$
z]
[1
] 
= 
$t
he
_t
em
p;



} //
 S
to
re
 t
he
 s
en
si
ti
vi
ty
 c
al
cs
.

$_
SE
SS
IO
N[
'r
es
ul
ts
_h
ig
h'
] 
= 
$r
es
ul
ts
_h
ig
h;

//
 S

ho
w 

re
su
lt
s.

$p
ag
e_
na
me
 =
 "
In
ci
de
nt
 A
dv
is
or
 -
 S
te
p 
V 
<b
r>
 D
ec
is
io
n 
Re
su
lt
s"
;

$p
ag
e_
ti
tl
e 
= 
"D
is
pl
ay
 t
he
 r
es
ul
ts
 o
f 
th
e 
de
ci
si
on
 a
na
ly
si
s"
;

$p
ag
e_
de
sc
ri
pt
io
n 
= 
"T
he
 p
oi
nt
 e
st
im
at
e 
de
ci
si
on
 a
na
ly
si
s 
re
su
lt
s 
ar
e 
sh
ow
n 
be
lo
w,
 s
or
te
d 
fr
om
 m
os
t 
pr
ef
er
en
ti
al
 t
o 
le
as
t 
pr
ef
er
en
ti
al
."
;

$p
ag
e_
ta
bl
e 
= 
<<
< 
ST
AR
T_
HT
ML

<t
ab
le
 b
or
de
r=
0 
ce
ll
pa
dd
in
g=
4 
ce
ll
sp
ac
in
g=
0 
wi
dt
h=
70
0 
al
ig
n=
ce
nt
er
>

<t
r>

<t
d 
al
ig
n=
le
ft
 c
la
ss
=a
ri
al
-l
ar
ge
 C
OL
SP
AN
=3
><
/t
d>
</
tr
>

ST
AR
T_
HT
ML
;

// //
 C
on
ti
nu
e 
th
e 
HT
ML
.

// $o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=7
00
 a
li
gn
=c
en
te
r>
";

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
><
td
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d>
De
ci
si
on
 A
lt
er
na
ti
ve
</
td
><
td
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-

me
d>
PI
</
td
><
/t
r>
\n
";

fo
re
ac
h(
$r
es
ul
ts
_t
ot
al
 a
s 
$k
ey
 =
> 
$v
al
ue
)

{
$o

ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
tr
><
td
>"
 .
 $

de
ci
si
on
[$
ke
y]
 .

 "
</
td
>"
;

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
td
>"
 .
 s

ci
_n
ot
at
io
n(
$v
al
ue
,1
) 
. 
"<
/t
d>
</
tr
>\
n"
;

} $o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
/t
ab
le
>"
;

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
"<

tr
><
td
 a
li
gn
=l
ef
t 
cl
as
s=
ar
ia
l-
la
rg
e 
CO
LS
PA
N=
3>
" 
. 
$o
ut
_t
ex
t 

. 
"<
/t
d>
</
tr
>"
;

$p
ag
e_
ta
bl
e 
= 
$p
ag
e_
ta
bl
e 
. 
<<
< 
ST
AR
T_
HT
ML
2

<t
r>

<t
d 
CO
LS
PA
N=
3>

&n
bs
p;

</
td
>

</
tr
>

<t
r>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
>

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
mo
du
le
_s
te
p_
5_
2.
ph
p"
>

<i
n
pu
t 
ty
pe
="
hi
dd
en
" 
na
me
="
th
e_
st
ep
" 
va
lu
e=
"5
">

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
2"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Se
ns
it
iv
it
y 
An
al
ys
is
">

</
td
>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
>

&l
t;
--
 C
ho
os
e 
an
 o
pt
io
n 
--
&g
t;

</
td
>

<t
d 
al
ig
n=
ce
nt
er
 c
la
ss
=a
ri
al
-s
ma
ll
>

<f
or
m 

me
th
od
=p
os
t 

ac
ti
on
="
mo
du
le
_s
te
p_
5_
3.
ph
p"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"t
he
_s
te
p"
 v
al
ue
="
5"
>

<i
np
ut
 t
yp
e=
"h
id
de
n"
 n
am
e=
"s
ub
_s
te
p"
 v
al
ue
="
3"
>

<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Un
ce
rt
ai
nt
y 
An
al
ys
is
">

</
td
>

</
tr
>

  
 <
/t
ab
le
>

  
 <
/f
or
m>

ST
AR
T_
HT
ML
2;

?>



< 
m

od
ul

e_
st

ep
_5

_2
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 d
oe
s 
th
e 
se
ns
it
iv
it
y 
ou
tp
ut
 f
or
 t
he
 p
ro
to
ty
pe
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 V
ar
ia
bl
es
 t
ha
t 
ar
e 
re
qu
ir
ed
 t
o 
be
 p
as
se
d 
to
 t
hi
s 
mo
du
le
:

// //
 $
pa
ge
_n
am
e 
  
  
  
  
  
  
 T
ex
t 
to
 s
ho
w 
ab
ov
e 
de
sc
ri
pt
io
n

//
 $
re
su
lt
s_
lo
w[
] 
  
  
  
  
 S
en
si
ti
vi
ty
 R
es
ul
ts
 (
lo
w)

//
 $
re
su
lt
s_
hi
gh
[]
  
  
  
  
 S
en
si
ti
vi
ty
 R
es
ul
ts
 (
hi
gh
)

se
ss
io
n_
st
ar
t(
);

in
cl
ud
e(
"f
un
c_
ut
il
it
y.
ph
p"
);

in
cl
ud
e(
"m
od
ul
e_
va
ri
ab
le
s.
ph
p"
);

fu
nc
ti
on
 s
ci
_n
ot
at
io
n(
$x
, 
$d
=-
1)
 {

  
  
$m
in
us
=(
$x
<0
)?
"-
":
""
;

  
  
$x
=a
bs
($
x)
;

  
  
$e
=f
lo
or
((
$x
!=
0)
?l
og
10
($
x)
:0
);

  
  
$x
*=
po
w(
10
,-
$e
);

  
  
$f
mt
=(
$d
>=
0)
?"
."
.$
d:
""
;

  
  
$e
=(
$e
>=
0)
?"
+"
.s
pr
in
tf
("
%0
2d
",
$e
):
"-
".
sp
ri
nt
f(
"%
02
d"
,-
$e
);

  
  
re
tu
rn
 s

pr
in
tf
("
$m
in
us
%"
.$
fm
t.
"f
E%
s"
,$
x,
$e
);

} $t
he
_s
te
p 
= 
5;

//
 D

ef
in
ed
 n

ee
de
d 

va
ri
ab
le
s.

// $p
ag
e_
na
me
 =
 "
To
rn
ad
o 
Di
ag
ra
m"
;

?> <h
tm
l>

<h
ea
d>

<t
it
le
>I
nc
id
en
t 
To
rn
ad
o 
Pl
ot
</
ti
tl
e>

<L
IN
K 
RE
L=
st
yl
es
he
et
 T
YP
E=
"t
ex
t/
cs
s"
 H
RE
F=
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s"
>

</
he
ad
>

<? //
 n
ow
 s
ho
w 
th
e 
he
ad
er
 (
af
te
r 
/h
ea
d)

re
qu
ir
e(
"p
ag
e_
he
ad
er
.p
hp
")
;

?> <d
iv
 a
li
gn
="
ce
nt
er
">

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"3
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
80
0 
al
ig
n=
ce
nt
er
>

<t
r 
bg
co
lo
r=
"#
99
99
CD
" 
al
ig
n=
"c
en
te
r"
 c
la
ss
="
ar
ia
l-
me
d-
bo
ld
">

<t
d>

</
td
>

</
tr
>

</
ta
bl
e>

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"3
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
80
0 
al
ig
n=
ce
nt
er
>

<t
r 
al
ig
n=
"c
en
te
r"
 c
la
ss
="
ar
ia
l-
me
d-
bo
ld
">

<t
d>

<? //
 D
et
er
mi
ne
 t
he
 1
0 
va
ri
ab
le
s 
th
at
 h
av
e 
th
e 
mo
st
 '
va
ri
at
io
n'
 f
ro
m 
lo
w 
to
 h
ig
h.



$n
um
_v
ar
s 
= 
co
un
t(
$r
es
ul
ts
_l
ow
);

fo
re
ac
h 
($
re
su
lt
s_
lo
w 
as
 $
ke
y 

=>
 $

va
lu
e)

{
$d
if
f[
$k
ey
] 
= 
$r
es
ul
ts
_h
ig
h[
$k
ey
] 
- 
$v
al
ue
;

} //
 S
or
t 
th
e 
di
ff
er
en
ce
 a
rr
ay
 f
ro
m 
la
rg
es
t 
to
 s

ma
ll
es
t.

ar
so
rt
($
di
ff
);

re
se
t(
$d
if
f)
;

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
ta
bl
e 
bo
rd
er
=0
 c
el
lp
ad
di
ng
=4
 c
el
ls
pa
ci
ng
=0
 w
id
th
=7
00
 a
li
gn
=c
en
te
r>
";

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
tr
 b
gc
ol
or
='
#D
DD
DD
D'
><
td
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d>
Va
ri
ab
le
</
td
><
td
 a
li
gn
=c
en
te
r

cl
as
s=
ar
ia
l-
me
d>
Lo
w 
PI
</
td
><
td
 a
li
gn
=c
en
te
r 
cl
as
s=
ar
ia
l-
me
d>
Hi
gh
 P
I<
/t
d>
</
tr
>\
n"
;

fo
r 
($
i=
1;
 $
i 
<=
 1
0;
 $
i+
+)

{
$o

ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
tr
><
td
>"
 .
 $
V_

na
me
[k
ey
($
di
ff
)]
 .
 "
</
td
>"
;

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
td
>"
 .
 s

ci
_n
ot
at
io
n(
$r
es
ul
ts
_l
ow
[k
ey
($
di
ff
)]
,1
) 
. 
"<
/t
d>
\n
";

$o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
td
>"
 .
 s

ci
_n
ot
at
io
n(
$r
es
ul
ts
_h
ig
h[
ke
y(
$d
if
f)
],
1)
 .

 "
</
td
><
/t
r>
\n
";

ne
xt
($
di
ff
);

} $o
ut
_t
ex
t 
= 
$o
ut
_t
ex
t 
. 
"<
/t
ab
le
>\
n"
;

pr
in
t 

$o
ut
_t
ex
t;

?> <!
--
 <
im
g 
sr
c=
"t
or
na
do
_m
ak
ep
lo
t.
ph
p"
 a
lt
="
to
rn
ad
o 
pl
ot
" 
wi
dt
h=
"7
00
" 
he
ig
ht
="
60
0"
 b
or
de
r=
"0
">
 -
->

</
td
>

</
tr
>

</
ta
bl
e>

<b
r>

<?
 r

eq
ui
re
("
pa
ge
_f
oo
te
r.
ph
p"
) 

?>

</
di
v>

</
bo
dy
>

</
ht
ml
>



< 
m

od
ul

e_
va

ria
bl

es
.p

hp
 >

<? //
 T
hi
s 
pa
ge
 s
et
s 
up
 t
he
 v
ar
ia
bl
es
 f
or
 t
he
 p
oi
nt
 e
st
im
at
e 

ro
ll
-b
ac
k 

ca
lc
ul
at
io
ns
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 D
EC
IS
IO
NS
.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
1)
";

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$d
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$d
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$d
ec
is
io
n[
$d
_k
ey
] 
= 
$d
_d
es
cr
ip
ti
on
;

  
}

} el
se
 {

  
$d
ec
is
io
n[
1]
="
no
ne
";

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
th
e 
re
le
va
nt
 P
LA
NT
 S
TA
TE
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 n
od
e 
ta
bl
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
16
)"
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$s
ta
te
_n
am
e 
= 
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
Na
me
")
;

  
  
$s
ta
te
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$p
la
nt
_s
ta
te
[$
st
at
e_
ke
y]
 =
 $
st
at
e_
na
me
;

  
}

} el
se
 {

  
$p
la
nt
_s
ta
te
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;

//
 Q
ue
ry
 t
he
 k
no
wl
ed
ge
 b
as
e 
to
 o
bt
ai
n 
al
l 
th
e 
re
le
va
nt
 C
OM
PO
NE
NT
S.

$c
on
ne
ct
 =
 o
db
c_
co
nn
ec
t(
"i
nc
id
en
t_
db
",
 "
",
 "
")
;

//
 q
ue
ry
 t
he
 u
se
rs
 t
ab
le
 f
or
 n
am
e 
an
d 
su
rn
am
e

$q
ue
ry
 =
 "
SE
LE
CT
 *
 F
RO
M 
No
de
 W
HE
RE
 (
Ty
pe
_T
ex
t 
= 
13
) 
OR
DE
R 
BY
 D
es
cr
ip
ti
on
 "
;

//
 p
er
fo
rm
 t
he
 q
ue
ry

$r
es
ul
t 
= 
od
bc
_e
xe
c(
$c
on
ne
ct
, 
$q
ue
ry
);

if
 (

$r
es
ul
t)
 {

  
wh
il
e 
(o
db
c_
fe
tc
h_
ro
w(
$r
es
ul
t)
) 
{

  
  
$c
om
po
ne
nt
_d
es
cr
ip
ti
on
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"D
es
cr
ip
ti
on
")
;

  
  
$c
om
po
ne
nt
_k
ey
 =
 o
db
c_
re
su
lt
($
re
su
lt
, 
"I
D_
Ke
y"
);

  
  
$c
om
po
ne
nt
[$
co
mp
on
en
t_
ke
y]
 =
 $
co
mp
on
en
t_
de
sc
ri
pt
io
n;

  
}

} el
se
 {

  
$c
om
po
ne
nt
[1
]=
"n
on
e"
;

} //
 c
lo
se
 t
he
 d
B 
co
nn
ec
ti
on

od
bc
_c
lo
se
($
co
nn
ec
t)
;



//
 F
ix
ed
 V
ar
ia
bl
e 
st
or
ag
e

//
  
 z
  
  
  
  
  
 V
al

ue
//
 -
--
--
  
 -
--
--
--
--
--
--
--
--

//
  
 1
  
  
  
no
mi
na
l 
re
su
lt
s

//
  
 2
  
  
  
lo
w 
va
lu
e

//
  
 3
  
  
  
hi
gh
 v
al
ue

// //
 $
nu
mb
er
_s
en
s 
st
or
es
 t
he
 t
ot
al
 n
um
be
r 
of
 f
ix
ed
 v
ar
ia
bl
es
 t
ha
t 
we
 w
il
l 
us
e 
fo
r 
th
e 
se
ns
it
iv
it
y 
ca
lc
ul
at
io
ns
.

// $n
um
be
r_
se
ns
 =
 4
6;

fo
r 
($
i 
= 
1;
 $
i 
<=
 $
nu
mb
er
_s
en
s;
 $
i+
+)

{
if
 (

$i
==
1)
 {

$V
_n
am
e[
$i
] 
= 
"t
im
e 
to
 n
ex
t 
sh
ut
do
wn
";
 $
V_
un
it
s[
$i
] 
= 
"h
ou
rs
";

 
$V
[$
i]
[1
] 
= 
$T
IM
E_
TO
_S
HU
TD
OW
N 
* 
24
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (

$i
==
2)
 {

$V
_n
am
e[
$i
] 
= 
"h
ou
rl
y 
la
bo
r 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/h
ou
r"
;

 
$V
[$
i]
[1
] 
= 
19
00
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (

$i
==
3)
 {

$V
_n
am
e[
$i
] 
= 
"c
os
t 
mu
lt
ip
li
er
 f
or
 h
ig
h 
do
se
 r
at
es
";
 $
V_
un
it
s[
$i
] 
= 
"x
";

 
$V
[$
i]
[1
] 
= 
2;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (

$i
==
4)
 {

$V
_n
am
e[
$i
] 
= 
"r
ep
la
ce
me
nt
 p
ow
er
 c
os
ts
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
ho
ur
";

 
$V
[$
i]
[1
] 
= 
33
30
00
/2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (

$i
==
5)
 {

$V
_n
am
e[
$i
] 
= 
"f
at
al
it
y 
co
st
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
fa
ta
li
ty
";

 
$V
[$
i]
[1
] 
= 
2E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (

$i
==
6)
 {

$V
_n
am
e[
$i
] 
= 
"i
nj
ur
y 
co
st
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
in
ju
ry
";

 
$V
[$
i]
[1
] 
= 
2E
5;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (

$i
==
7)
 {

$V
_n
am
e[
$i
] 
= 
"c
or
e 
da
ma
ge
 c
os
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/e
ve
nt
";

 
$V
[$
i]
[1
] 
= 
7.
5E
8;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 

= 
$V
[$
i]
[1
] 

* 
1.
5;
 }

if
 (

$i
==
8)
 {

$V
_n
am
e[
$i
] 
= 
"w
or
ke
r 
in
ci
de
nt
 r
at
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
in
ci
de
nt
/h
ou
r"
;

 
$V
[$
i]
[1
] 
= 
1.
6E
-4
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 5
; 
}

if
 (

$i
==
9)
 {

$V
_n
am
e[
$i
] 
= 
"w
or
ke
r 
mi
no
r 
in
ju
ry
 p
ro
ba
bi
li
ty
";
 $
V_
un
it
s[
$i
] 
= 
"p
ro
b/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
2.
57
E-
1;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
10
) 
{

$V
_n
am
e[
$i
] 
= 
"w
or
ke
r 
se
ve
re
 i
nj
ur
y 
pr
ob
ab
il
it
y"
; 
$V
_u
ni
ts
[$
i]
 =
 "
pr
ob
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
2.
09
E-
1;
 $
V[
$i
][
2]
 =
 $
V[
$i
][

1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
11
) 
{

$V
_n
am
e[
$i
] 
= 
"w
or
ke
r 
fa
ta
li
ty
 p
ro
ba
bi
li
ty
";
 $
V_
un
it
s[
$i
] 
= 
"p
ro
b/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
5E
-4
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 5
; 
}

if
 (
$i
==
12
) 
{

$V
_n
am
e[
$i
] 
= 
"L
OC
A 
pl
an
t
 d
ow
n 
ti
me
";
 $
V_
un
it
s[
$i
] 
= 
"h
ou
rs
";

 
$V
[$
i]
[1
] 
= 
90
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
13
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 p
ip
e 
br
ea
k 
pl
an
t 
do
wn
 t
im
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
90
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
14
) 
{

$V
_n
am
e[
$i
] 
= 
"S
GT
R 
pl
an
t 
do
wn
 t
im
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
90
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
15
) 
{

$V
_n
am
e[
$i
] 
= 
"s
te
am
 p
ip
e 
br
ea
k 
pl
an
t 

do
wn
 t

im
e"
; 

$V
_u
ni
ts
[$
i]
 =

 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
90
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
16
) 
{

$V
_n
am
e[
$i
] 
= 
"A
TW
S 
pl
an
t 
do
wn
 t
im
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
30
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 

= 
$V
[$
i]
[1
] 

* 
1.
5;
 }

if
 (
$i
==
17
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
he
at
 s
in
k 
pl
an
t 
do
wn
 t
im
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
30
*2
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }



if
 (
$i
==
18
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
el
ec
tr
ic
 p
ow
er
 p
la
nt
 d
ow
n
 t
im
e"
; 
$V
_u
ni
ts
[$
i]
 =
 "
ho
ur
s"
;

 
$V
[$
i]
[1
] 
= 
8*
24
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (
$i
==
19
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 t
ra
ns
ie
nt
 p
la
nt
 d
ow
n 
ti
me
";
 $
V_
un
it
s[
$i
] 
= 
"h
ou
rs
";

 
$V
[$
i]
[1
] 
= 
1*
24
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (
$i
==
20
) 
{

$V
_n
am
e[
$i
] 
= 
"p
ri
ma
ry
 t
ra
ns
ie
nt
 p
la
nt
 d
ow
n 
ti
me
";
 $
V_
un
it
s[
$i
] 
= 
"h
ou
rs
";

 
$V
[$
i]
[1
] 
= 
1*
24
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (
$i
==
21
) 
{

$V
_n
am
e[
$i
] 
= 
"L
OC
A 
sp
ec
ia
l 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
2E
7;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
22
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 p
ip
e 
br
ea
k 
sp
ec
ia
l 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
5E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]

 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
23
) 
{

$V
_n
am
e[
$i
] 
= 
"S
GT
R 
sp
ec
ia
l 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
5E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
24
) 
{

$V
_n
am
e[
$i
] 
= 
"s
te
am
 p
ip
e 
br
ea
k 
sp
e
ci
al
 c
os
ts
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
5E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
25
) 
{

$V
_n
am
e[
$i
] 
= 
"A
TW
S 
sp
ec
ia
l 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
2E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.5
; 
}

if
 (
$i
==
26
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
he
at
 s
in
k 
sp
ec
ia
l 
co
st
s"
; 
$V
_u
ni
ts
[$
i]
 =
 "
eu
ro
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
2E
6;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
* 
1.
5;
 }

if
 (
$i
==
27
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
el
ec
tr
ic
 p

ow
er
 s
pe
ci
al
 c
os
ts
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
0;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
1E
5;
 }

if
 (
$i
==
28
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 t
ra
ns
ie
nt
 s
pe
ci
al
 c
os
ts
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
0;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
1E
5;
 }

if
 (
$i
==
29
) 
{

$V
_n
am
e[
$i
] 
= 
"p
ri
ma
ry
 t
ra
ns
ie
nt
 s
pe
ci
al
 c
os
ts
";
 $
V_
un
it
s[
$i
] 
= 
"e
ur
o/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
0;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.5
; 
$V
[$
i]
[3
] 
= 
1E
5;
 }

if
 (
$i
==
30
) 
{

$V
_n
am
e[
$i
] 
= 
"L
OC
A 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
u
ni
ts
[$
i]
 =
 "
at
te
nt
io
n/
in
ci
de
nt
";

//
 T
he
 a
tt
en
ti
on
 v
ar
ia
bl
es
 a
re
 o
rd
in
al
 s
ca
le
 b
as
ed
 (
1,
 2
, 
3,
 e
tc
.)

//
 A
ss
um
e 
1=
no
ne
, 
2=
re
po
rt
, 
3=
in
sp
ec
ti
on
, 
4=
in
te
rv
en
ti
on
, 
5=
1y
r 
sh
ut
do
wn
, 
an
d 
6=
2y
r 
sh
ut
do
wn

 
$V
[$
i]
[1
] 
= 
5;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
31
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 p
ip
e 
br
ea
k 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
un
it
s[
$i
] 
= 
"a
tt
en
ti
on
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
5;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
32
) 
{

$V
_n
am
e[
$i
] 
= 
"S
GT
R 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
un
it
s[
$i
] 
= 
"a
tt
en
ti
on
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
33
) 
{

$V
_n
am
e[
$i
] 
= 
"s
te
am
 p
ip
e 
br
ea
k 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
un
it
s[
$i
] 
= 
"a
tt
en
ti
on
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
5;
 $
V[
$i
][
2]
 =
 $
V[
$i
]
[1
] 
- 
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 +
 1
; 
}

if
 (
$i
==
34
) 
{

$V
_n
am
e[
$i
] 
= 
"A
TW
S 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
un
it
s[
$i
] 
= 
"a
tt
en
ti
on
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
35
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
he
at
 s
in
k 
ex
te
rn
al
 a
tt
en
ti
on
";
 $
V_
un
it
s[
$i
] 
= 
"a
tt
en
ti
on
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
4;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
36
) 
{

$V
_n
am
e[
$i
] 
= 
"l
os
s 
el
ec
tr
ic
 p
ow
er
 e
xt
er
na
l 
at
te
nt
io
n"
; 
$V
_u
ni
ts
[$
i]
 =
 "
at
te
nt
io
n/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
3
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
- 
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 +
 1
; 
}

if
 (
$i
==
37
) 
{

$V
_n
am
e[
$i
] 
= 
"s
ec
on
da
ry
 t
ra
ns
ie
nt
 e
xt
er
na
l 
at
te
nt
io
n"
; 
$V
_u
ni
ts
[$
i]
 =
 "
at
te
nt
io
n/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
2;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }

if
 (
$i
==
38
) 
{

$V
_n
am
e[
$i
] 
= 
"p
ri
ma
ry
 t
ra
ns
ie
nt
 e
xt
er
na
l 
at
te
nt
io
n"
; 
$V
_u
ni
ts
[$
i]
 =
 "
at
te
nt
io
n/
in
ci
de
nt
";

 
$V
[$
i]
[1
] 
= 
2;
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 -
 1
; 
$V
[$
i]
[3
] 
= 
$V
[$
i]
[1
] 
+ 
1;
 }



if
 (
$i
==
39
) 
{

$V
_
na
me
[$
i]
 =
 m
ea
su
re
_n
am
e(
1)
 .
 "
 w
ei
gh
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
";

 
$V
[$
i]

[1
] 
= 
me
as
ur
e_
we
ig
ht
(1
);
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.9
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.0
5;
 }

if
 (
$i
==
40
) 
{

$V
_
na
me
[$
i]
 =
 m
ea
su
re
_n
am
e(
2)
 .
 "
 w
ei
gh
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
";

 
$V
[$
i]
[1
] 
= 
me
as
ur
e_
we
ig
ht
(2
);
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.9
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.
05
; 
}

if
 (
$i
==
41
) 
{

$V
_
na
me
[$
i]
 =
 m
ea
su
re
_n
am
e(
3)
 .
 "
 w
ei
gh
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
";

 
$V
[$
i]
[1
] 
= 
me
as
ur
e_
we
ig
ht
(3
);
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.9
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.0
5;
 }

if
 (
$i
==
42
) 
{

$V
_
na
me
[$
i]
 =
 m
ea
su
re
_n
am
e(
4)
 .
 "
 w
ei
gh
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
";

 
$V
[$
i]
[1
] 
= 
me
as
ur
e_
we
ig
ht
(4
);
 $
V[
$i
][
2]
 =
 $
V[
$i
][
1]
 *
 0
.9
5;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 1
.0
5;
 }

if
 (
$i
==
43
) 
{

$V
_
na
me
[$
i]
 =
 m
ea
su
re
_n
am
e(
5)
 .
 "
 w
ei
gh
t"
; 
$V
_u
ni
ts
[$
i]
 =
 "
";

//
 T
he
 f
if
th
 p
er
fo
rm
an
ce
 m
ea
su
re
 w
ei
gh
t 
is
 f
ou
nd
 b
y 
1-
w(
1)
-w
(2
)-
w(
3)
-w
(4
)

 
$V
[$
i]
[1
] 
= 
me
as
ur
e_
we
ig
ht
(5
);
 $
V[
$i
][
2]
 =
 1
 -
 $
V[
39
][
2]
 -
 $
V[
40
][
2]
 -
 $
V[
41
][
2]
 -
 $
V[
42
][
2]
; 
$V
[$
i]
[3
] 
= 
1 
- 
$V
[3
9]
[3
] 
-

$V
[4
0]
[3
] 
- 
$V
[4
1]
[3
] 
- 
$V
[4
2]
[3
];
 }

if
 (
$i
==
44
) 
{

$V
_n
am
e[
$i
] 
= 
"p
ro
ba
bi
li
ty
 t
ri
p 
du
e 
to
 r
ep
ai
r"
; 
$V
_u
ni
ts
[$
i]
 =
 "
pr
ob
/r
ep
ai
r"
;

 
$V
[$
i]
[1
] 
= 
2E
-3
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 5
; 
}

if
 (
$i
==
45
) 
{

$V
_n
am
e[
$i
] 
= 
"p
ro
ba
bi
li
ty
 r
ep
ai
r 
is
 f
ai
ls
";
 $
V_
un
it
s[
$i
] 
= 
"p
ro
b/
re
pa
ir
";

 
$V
[$
i]
[1
] 
= 
1E
-3
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 5
; 
}

if
 (
$i
==
46
) 
{

$V
_n
am
e[
$i
] 
= 
"c
cd
p"
; 
$V
_u
ni
ts
[$
i]
 =
 "
pr
ob
/i
nc
id
en
t"
;

 
$V
[$
i]
[1
] 
= 
1E
-3
; 
$V
[$
i]
[2
] 
= 
$V
[$
i]
[1
] 
* 
0.
1;
 $
V[
$i
][
3]
 =
 $
V[
$i
][
1]
 *
 5
; 
}

} ?>



< 
pa

ge
_f

oo
te

r.p
hp

 >
<? // //
  

Th
is
 m
od
ul
e 
co
nt
ro
ls
 w
ha
t 
ap
pe
ar
s 
at
 t
he
 b
ot
to
m 
of
 e
ac
h 
pa
ge
.

// pr
in
t 

"<
ce
nt
er
><
sp
an
 c

la
ss
='
ar
ia
l-
sm
al
l'
>"
;

// //
 C
us
to
mi
ze
 t
he
 b
ot
to
m 
de
pe
nd
in
g 
on
 t
he
 s
el
ec
te
d 
la
ng
ua
ge
.

// if
 (
$_
SE
SS
IO
N[
'l
_k
ey
']
 =
= 
1)
 {

pr
in
t 
"<
a 
hr
ef
='
in
ci
de
nt
.p
hp
'>
In
ci
de
nt
 h
om
e 
pa
ge
</
a>
 &
nb
sp
;&
nb
sp
;&
nb
sp
;"
;

} 
el
se
if
 (
$_
SE
SS
IO
N[
'l
_k
ey
']
 =
=2
) 
{

pr
i
nt
 "
<a
 h
re
f=
'i
nc
id
en
t.
ph
p'
>d
'i
nc
id
en
t 
Ho
me
 P
ag
e<
/a
> 
&n
bs
p;
&n
bs
p;
&n
bs
p;
";

} //
 -
--
 o
ut
pu
t 
th
e 
cu
rr
en
t 
da
te
 -
--

pr
in
t(
da
te
("
F 
j,
 Y
")
);

pr
in
t 

"<
/s
pa
n>
</
ce
nt
er
>"
;

?>



< 
pa

ge
_h

ea
de

r.p
hp

 >
<? //
 D
ef
in
e 
si
te
 c
ol
or
s

$b
ac
k_
co
lo
r 
= 
"#
FF
FF
FF
";

$T
H_
co
lo
r 
= 
"#
EF
EF
FF
";

$T
R_
co
lo
r 
= 
"#
DF
DF
FF
";

$T
_c
ol
or
 =
 "
#C
CC
CF
F"
;

?> <B
AS
E 

TA
RG
ET
="
_t
op
">

<b
od
y 
bg
co
lo
r=
"#
FA
FA
FA
" 
te
xt
="
#0
00
00
0"
 l
in
k=
"#
00
33
CC
" 
vl
in
k=
"#
66
66
33
" 
al
in
k=
"#
CC
33
33
" 
ba
ck
gr
ou
nd
="
im
ag
es
/b
ac
kg
ro
un
d_
li
gh
t.
jp
g"
>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"0
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
60
0 
al
ig
n=
ce
nt
er
>

<t
r>
<t
d 

wi
dt
h=
"2
0%
">

  
 <
?

  
  
 i
f 
($
th
e_
st
ep
 <
 1
){

  
  
  
 /
/ 
Sh
ow
 t
he
 M
IT
 l
og
o 
if
 w
e 
ar
e 
no
t 
go
in
g 
th
ro
ug
h 
th
e 
fi
ve
 s
te
ps
 o
f 
th
e 
ad
vi
so
r 
(i
.e
.,
 p
er
fo
rm
in
g 
an
 a
ct
ua
l 
an
al
ys
is
)

  
  
  
 p
ri
nt
 (
"<
a 
hr
ef
='
in
ci
de
nt
.p
hp
'>
<i
mg
 s
rc
='
im
ag
es
/M
IT
_L
og
o_
1.
gi
f'
 w
id
th
='
56
' 
he
ig
ht
='
48
' 
bo
rd
er
='
0'
 a
li
gn
='
le
ft
' 
al
t=
'M
IT
'>
</
a>
")
;

  
  
 }
 e
ls
e 
{

  
  
  
 p
ri
nt
 (
"<
im
g 
sr
c=
'i
ma
ge
s/
py
ra
mi
d_
" 
. 
$t
he
_s
te
p 
. 
".
pn
g'
 w
id
th
='
56
' 
he
ig
ht
='
48
' 
bo
rd
er
='
0'
 a
li
gn
='
le
ft
' 
al
t=
'S
te
p 
" 
. 
$t
he
_s
te
p 

.
"'
>"
);

  
  
 }

pr
in
t 

"<
/t
d>
<
td
 w
id
th
='
60
%'
 a
li
gn
='
le
ft
'>
<s
pa
n 
cl
as
s=
ar
ia
l-
la
rg
e>
";

pr
in
t 

($
pa
ge
_n
am
e)
;

pr
in
t 

"<
/s
pa
n>
</
td
><
td
 w

id
th
='
20
%'
 a

li
gn
='
ri
gh
t'
><
sp
an
 c

la
ss
=a
ri
al
-s
ma
ll
>"
;

if
 (
$_
SE
SS
IO
N[
'l
_k
ey
']
 =
= 
1)
 {

pr
in
t 
"<
a 
hr
ef
='
he
lp
.p
hp
?P
ag
e_
ID
="
 .
 $
Pa
ge
_
ID
 .
 "
'>
he
lp
</
a>
 (
ID
="
 .
 $
Pa
ge
_I
D.
 "
)<
/s
pa
n>
</
td
><
/t
r>
";

} 
el
se
if
 (
$_
SE
SS
IO
N[
'l
_k
ey
']
 =
=2
) 
{

pr
in
t 
"<
a 
hr
ef
='
he
lp
.p
hp
?P
ag
e_
ID
="
 .
 $
Pa
ge
_
ID
 .
 "
'>
ai
de
</
a>
 (
ID
="
 .
 $
Pa
ge
_I
D.
 "
)<
/s
pa
n>
</
td
><
/t
r>
";

}
  
 p
ri
nt
 (
"<
tr
><
td
><
/t
d>
<t
d>
</
td
><
td
 a
li
gn
=\
"r
ig
ht
\"
>"
);

  
 
pr
in
t 
"<
fo
rm
 n
am
e=
'p
ul
ld
ow
n'
 a
ct
io
n=
'"
 .
 $
PH
P_
SE

LF
 .
 "
'>

";
  
 
pr
in
t 
"<
in
pu
t 
ty
pe
='
hi
dd
en
' 
na
me
='
th
e_
st
ep
' 
va
lu
e=
'"
 .
 $
th
e_
st
ep
 .

 "
'>
";

  
 
pr
in
t 
"<
in
pu
t 
ty
pe
='
hi
dd
en
' 
na
me
='
su
b_
st
ep
' 
va
lu
e=
'"
 .
 $
su
b_
st
ep
 .

 "
'>
";

  
 p
ri
nt
 "
<s
pa
n 
cl
as
s=
ar
ia
l-
ve
ry
sm
al
l>
";

  
 p
ri
nt
 "
<s
el
ec
t 
na
me
=\
"l
an
g_
ke
y\
" 
on
Ch
an
ge
 =
\"
ja
va
sc
ri
pt
:d
oc
um
en
t.
pu
ll
do
wn
.s
ub
mi
t(
)\
">
";

  
 /
/ 
Qu
er
y 
fo
r 
th
e 
la
ng
ua
ge
 (
Fr
en
ch
, 
En
gl
is
h,
 R
us
si
an
, 
et
c.
).

  
 $
co
nn
ec
t 
= 
od
bc
_c
on
ne
ct
("
in
ci
de
nt
_d
b"
, 
""
, 
""
);

  
 /
/ 
qu
er
y 
th
e 
us
er
s 
ta
bl
e 
fo
r 
na
me
 a
nd
 s
ur
na
me

  
 $
qu
er
y 
= 
"S
EL
EC
T 
* 
FR
OM
 L
an
gu
ag
e"
;

  
 /
/ 
pe
rf
or
m 
th
e 
qu
er
y

  
 $

re
su
lt
 =

 o
db
c_
ex
ec
($
co
nn
ec
t,
 $

qu
er
y)
;

  
 i
f 
($
re
su
lt
) 
{

  
  
 w
hi
le
 (
od
bc
_f
et
ch
_r
ow
($
re
su
lt
))
 {

  
  
  
 $
db
_l
an
g_
na
me
=o
db
c_
re
su
lt
($
re
su
lt
, 
"N
am
e"
);

  
  
  
 $
db
_l
an
g_
ke
y=
od
bc
_r
es
ul
t(
$r
es
ul
t,
 "
ID
_K
ey
")
;

  
  
  
 i
f 
($
_S
ES
SI
ON
['
l_
ke
y'
] 
==
 $
db
_l
an
g_
ke
y)
 {

  
  
  
  
 p
ri
nt
 "
<o
pt
io
n 
se
le
ct
ed
 v
al
ue
=\
"$
db
_l
an
g_
ke
y\
">
$d
b_
la
ng
_n
am
e 
</
op
ti
on
>"
;

  
  
  
 }
 e
ls
e 
{

  
  
  
  
 p
ri
nt
 "
<o
pt
io
n 
va
lu
e=
\"
$d
b_
la
ng
_k
ey
\"
>$
db
_l
an
g_
na
me
 <
/o
pt
io
n>
";

  
  
  
 }

  
  
 }

  
 }

  
 e
ls
e 
{

  
  
 p
ri
nt
 "
<o
pt
io
n 
va
lu
e=
\"
1\
">
En
gl
is
h<
/o
pt
io
n>
";

  
 }

  
 /
/ 
cl
os
e 
th
e 
dB
 c
on
ne
ct
io
n

  
 o
db
c_
cl
os
e(
$c
on
ne
ct
);

  
 p
ri
nt
("
</
se
le
ct
><
/s
pa
n>
</
td
><
/f
or
m>
</
tr
>"
);

  
 
?>

</
ta
bl
e>



< 
pr

oc
es

s_
ch

an
ge

s.
ph

p 
>

<? //
 T
hi
s 
pa
ge
 a
ll
ow
s 
ma
na
ge
s 
th
e 
st
or
ag
e 
an
d 
mo
di
fi
ca
ti
on
 o
f 
us
er
 v
ar
ia
bl
es
.

//
 I

t 
ca
n 
be
 c
al
le
d 
by
 a
ny
 p
ag
e,
 b
ut
 d
oe
s 
no
t 
di
sp
la
y 
an
y 
in
fo
rm
at
io
n.
  
On
ce

//
 t
he
 p
ro
ce
ss
in
g 
is
 f
in
is
he
d 
on
 t
hi
s 
pa
ge
, 
it
 t
ra
ns
fe
rs
 t
o 
a 
us
er
 s
pe
ci
fi
ed

//
 p

ag
e 
(g
iv
en
 b
y 
$r
et
ur
n_
UR
L)
.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 T
hi
s 
pa
ge
 i
s 
ty
pi
ca
ll
y 
ca
ll
ed
 b
y 
th
e 
UR
L 
lo
ok
in
g 
li
ke
:

// //
  

"<
a 
hr
ef
='
pr
oc
es
s_
ch
an
ge
s.
ph
p?
va
ri
ab
le
s_
go
_h
er
e.
..
</
a>
";

// //
 P

ag
e 

va
ri
ab
le
s

// //
  
 $

ch
an
ge
_t
yp
e 
= 
# 
in
di
ca
ti
ng
 t
he
 r
ou
ti
ne
 t
o 
be
 c
al
le
d 
(s
ee
 b
el
ow
).

// //
  
 $

re
tu
rn
_U
RL
  
= 
th
e 
pa
ge
 t
o 
go
 b
ac
k 
to
..
.

// // //
 I
ni
ti
al
iz
e 
an
d 
re
gi
st
er
 s
es
si
on
 v
ar
ia
bl
es
.

// re
qu
ir
e(
"m
od
ul
e_
se
ss
io
n_
ha
nd
le
r.
ph
p"
);

//
 1
 i
nd
ic
at
es
 u
se
r 
sp
ec
if
ie
d 
IE
 r
at
e 
ch
an
ge
s

if
 (
$c
ha
ng
e_
ty
pe
 =
= 
1)

{
//
  
 $
ke
y 
  
  
  
 =
 t
he
 I
D_
ke
y 
fo
r 
th
e 
in
it
ia
to
r 
be
in
g 
mo
di
fi
ed

// //
  
 $
ed
it
  
  
  
 =
 t
he
 
co
mp
on
en
t 
ke
y 
(i
f 
> 
0)
 t
ha
t 
ca
us
ed
 t
he
 i
mp
ac
t

//
  
  
  
  
  
  
  
 =
 -
1 
if
 g
en
er
al
 I
E 
im
pa
ct

//
  
  
  
  
  
  
  
 =
 -
2 
if
 g
en
er
al
 s
ys
te
m 
im
pa
ct
 (
we
 s
ho
ul
d 
no
t 
ca
ll
 t
hi
s 
pa
ge
 i
f 
ed
it
 =
 -
2)

// //
  
 $
st
at
e 
  
  
 =
 1
, 
2,
 3
, 
or
 4
 (
st
at
es
 A
 t
hr
ou
gh
 D
, 
re
sp
ec
ti
ve
ly
)

// //
 S
to
re
 n
ew
 f
re
qu
en
cy
 f
or
 I
E

he
ad
er
("
Lo
ca
ti
on
: 

ht
tp
:/
/"
.$
HT
TP
_S
ER
VE
R_
VA
RS
['
HT
TP
_H
OS
T'
].
"/
in
ci
de
nt
/"
 .
 $
re
tu
rn
_U
RL
 .
 
"?
ed
it
="
 .
 $
ed
it
);

se
ss
io
n_
st
ar
t(
);

$I
E_
mo
di
fi
ca
ti
on
[$
ke
y]
[$
st
at
e]
 =
 $
th
e_
ne
w_
va
lu
e;

//
 J
oi
n 
th
e 
ne
w 
da
ta
 t
o 
th
e 
ex
is
ti
ng
 a
rr
ay

$_
SE
SS
IO
N[
'I
E_
mo
di
fi
ca
ti
on
']
 =
 $
IE
_m
od
if
ic
at
io
n;

ex
it
;

} //
 2
 i
nd
ic
at
es
 t
ha
t 
we
 n
ee
d 
to
 c
al
cu
la
te
 I
E 
ra
te
 c
ha
ng
es
 d
ue
 t
o 
sp
ec
if
ic
 C
OM
PO
NE
NT
(s
) 
fa
il
ur
e

if
 (
$c
ha
ng
e_
ty
pe
 =
= 
2)

{
//
 D
ec
is
io
n 
= 
1 
  
--
> 
co
nt
in
ue
 a
s 
is

//
 D
ec
is
io
n 
= 
7 
  
--
> 
re
pa
ir
 a
t 
cu
rr
en
t 

po
we
r 
st
at
e

//
 D
ec
is
io
n 
= 
9 
  
--
> 
is
ol
at
e 
pr
ob
le
m

//
 D
ec
is
io
n 
= 
10
  
--
> 
re
du
ce
 p
ow
er

//
 D
ec
is
io
n 
= 
70
2 
--
> 
A3
 h
ot
 s
hu
td
ow
n 
(s
ta
te
 n
od
e 
72
5)

// //
 S
et
 d
ef
au
lt
 d
ec
is
io
ns
 t
o 
us
e 
ba
se
d 
up
on
 u
se
r 
in
pu
t.

if
 (

$C
OM
PO
NE
NT
_S
TA
TE
)

{
fo
re
ac
h(
$C
OM
PO
NE
NT
_S
TA
TE
 a

s 
$v
al
ue
)

{
if
 (
$v
al
ue
 =
= 
73
7 
OR
 $
va
lu
e 
==
 7
38
 O
R 
$v
al
ue
 =
= 
73
9 
OR
 $
va
lu
e 
==
 7
40
) 
{$
de
fa
ul
t_
de
ci
si
on
s 
= 
ar
ra
y(
1,
7,
70
2)
;}

} se
ss
io
n_
st
ar
t(
);

//
 S
to
re
 t
he
 d
ec
is
io
n 
in
 t
he
 s
es
si
on
 v
ar
ia
bl
e

$_
SE
SS
IO
N[
'u
se
_d
ec
is
io
n'
] 
= 
$d
ef
au
lt
_d
ec
is
io
ns
;



} //
 C
al
cu
la
te
 n
ew
 f
re
qu
en
ci
es
 b
as
ed
 u
po
n 
co
mp
on
en
t 
fa
il
ur
es
 (
if
 n
ee
de
d)
.

if
 (

$C
OM
PO
NE
NT
_S
TA
TE
)

{
in
cl
ud
e 

("
mo
du
le
_i
ni
ti
at
or
s.
ph
p"
);

//
 B
ui
ld
 u
p 
an
 a
rr
ay
 o
f 
th
e 
fa
il
ed
 c
om
po
ne
nt
s 
(P
=1
)

fo
re
ac
h(
$C
OM
PO
NE
NT
_S
TA
TE
 a

s 
$v
al
ue
)

{
$c
om
po
ne
nt
_a
rr
ay
[$
va
lu
e]

 =
 1
;

} //
 L
oo
p 
th
ro
ug
h 
th
e 
IE
s

fo
re
ac
h(
$I
E 
as
 $
ke
y 
=>
 $
va
lu
e)

{
//
 S
te
p 
th
ro
ug
h 
th
e 
fo
ur
 p
la
nt
 s
ta
te
s 
fo
r 
ea
ch
 I
E

fo
r 
($
i 
= 
1;
 $
i 
<=
 4
; 
$i
++
)

{
//
fu
nc
ti
on
 I
E_
im
pa
ct
 (
$i
ni
ti
at
or
, 
$p
la
nt
_s
ta
te
, 
$c
om
po
ne
nt
_p
ro
ba
bi
li
ty
, 
$d
ur
at
io
n)

$n
ew
_r
at
e 
= 
IE
_i
mp
ac
t 
($
ke
y,
 $
i,
 $
co
mp
on
en
t_
ar
ra
y,
 1
);

if
 (

$n
ew
_r
at
e)

{
$I
E_
mo
di
fi
ca
ti
on
[$
ke
y]
[$
i]
 =
 $
ne
w_
ra
te
;

}
}

} //
 S
to
re
 n
ew
 f
re
qu
en
ci
es
 f
or
 I
E 
(i
f 
an
y)

he
ad
er
("
Lo
ca
ti
on
: 

ht
tp
:/
/"
.$
HT
TP
_S
ER
VE
R_
VA
RS
['
HT
TP
_H
OS
T'
].
"/
in
ci
de
nt
/a
na
ly
ze
_i
nc
id
en
t.
ph
p?
th
e_
st
ep
="
 .
 $
th
e_
st
ep
 .

"&
su
b_
st
ep
="
 .
 $
su
b_
st
ep
);

if
 (

$I
E_
mo
di
fi
ca
ti
on
)

{
se
ss
io
n_
st
ar
t(
);

//
 S
to
re
 t
he
 n
ew
 d
at
a 
in
 t
he
 s
es
si
on
 v
ar
ia
bl
e

$_
SE
SS
IO
N[
'I
E_
mo
di
fi
ca
ti
on
']
 =
 $
IE
_m
od
if
ic
at
io
n;

} ex
it
;

} el
se

{
//
 N
o 
mo

di
fi
ca
ti
on
s 
ar
e 
ne
ed
ed
.

he
ad
er
("
Lo
ca
ti
on
: 

ht
tp
:/
/"
.$
HT
TP
_S
ER
VE
R_
VA
RS
['
HT
TP
_H
OS
T'
].
"/
in
ci
de
nt
/a
na
ly
ze
_i
nc
id
en
t.
ph
p?
th
e_
st
ep
="
 .
 $
th
e_
st
ep
 .

"&
su
b_
st
ep
="
 .
 $
su
b_
st
ep
);

ex
it
;

}
} //
 J
um
p 
to
 t
he
 a
pp
ro
pr
ia
te
 p
ag
e.

if
 (
$r
et
ur
n_
UR
L 
==
 "
")

{
he
ad
er
("
Lo
ca
ti
on
: 

ht
tp
:/
/"
.$
HT
TP
_S
ER
VE
R_
VA
RS
['
HT
TP
_H
OS
T'
].
"/
in
ci
de
nt
/a
na
ly
ze
_i
nc
id
en
t.
ph
p"
);

ex
it
;

} el
se

{
he
ad
er
("
Lo
ca
ti
on
: 

ht
tp
:/
/"
.$
HT
TP
_S
ER
VE
R_
VA
RS
['
HT
TP
_H
OS
T'
].
"/
in
ci
de
nt
/"
 .
 $
re
tu
rn
_U
RL
);

ex
it
;

} ?>



< 
ut

ili
ty

_m
ak

ep
lo

t.p
hp

 >
<? if
 (
$a
tt
ri
bu
te
 <
 1
)

{$
at
tr
ib
ut
e 
= 
1;
}

//
 l
oa
d 
th
e 
ut
il
it
y 
fu
nc
ti
on
s

in
cl
ud
e(
"f
un
c_
ut
il
it
y.
ph
p"
);

in
cl
ud
e(
"j
pg
ra
ph
.p
hp
")
;

//
 i
ni
ti
al
iz
e 
va
ri
ab
le
s

$p
lo
t_
na
me
 =
 "
Di
su
ti
li
ty
 P
lo
t 
fo
r 
" 
. 
me
as
ur
e_
na
me
($
at
tr
ib
ut
e)
;

if
 (
$a
tt
ri
bu
te
 <
 3
)

{
in
cl
ud
e(
"j
pg
ra
ph
_l
og
.p
hp
")
;

in
cl
ud
e(
"j
pg
ra
ph
_s
ca
tt
er
.p
hp
")
;

//
 m
ak
e 
ar
ra
y 
of
 t
he
 c
on
ti
nu
ou
s 
di
su
ti
li
ty
 d
at
a

$n
um
_s
te
ps
 =

 1
0;

$m
ax
_s
ca
le
 =

 c
on
ti
nu
ou
s_
ut
il
it
y_
ma
x(
$a
tt
ri
bu
te
);

fo
r 
($
j 
= 
0;
 $
j 
< 
$n
um
_s
te
ps
; 
$j
++
) 
{

 $
ut
il
it
y_
x_
da
ta
[$
j]
 =

 c
on
ti
nu
ou
s_
ut
il
it
y_
in
v(
$a
tt
ri
bu
te
, 

$j
/$
nu
m_
st
ep
s,
 F

AL
SE
, 

0)
;

 $
ut
il
it
y_
y_
da
ta
[$
j]
 =

 $
j/
$n
um
_s
te
ps
;

}
} 
el
se

{
in
cl
ud
e(
"j
pg
ra
ph
_l
in
e.
ph
p"
);

//
 m
ak
e 
ar
ra
y 
of
 t
he
 d
is
cr
et
e 
di
su
ti
li
ty
 d
at
a

if
 (
$a
tt
ri
bu
te
 =
= 
3)
 {
$n
um
_s
te
ps
 =
 6
;}
 e
ls
ei
f 
($
at
tr
ib
ut
e 
==
 4
) 
{$
nu
m_
st
ep
s 
= 
2;
} 
el
se
 {
$n
um
_s
te
ps
 =
 6
;}

fo
r 
($
j 
= 
0;
 $
j 
< 
$n
um
_s
te
ps
; 
$j
++
) 
{

  
$u
ti
li
ty
_x
_d
at
a[
$j
] 
= 
di
sc
re
te
_u
ti
li
ty
_i
nv
($
at
tr
ib
ut
e,
 d
is
cr
et
e_
ut
il
it
y(
$a
tt
ri
bu
te
, 
$j
+1
, 
0)
, 
TR
UE
, 
0)
;

  
$u
ti
li
ty
_y
_d
at
a[
$j
] 
= 
di
sc
re
te
_u
ti
li
ty
($
at
tr
ib
ut
e,
 $
j+
1,
 0
);

}
} //
 m
ak
e 
th
e 
gr
ap
h

$g
ra
ph
 =
 n
ew
 G
ra
ph
(7
00
,6
00
,"
ut
il
it
y_
pl
ot
.j
pg
")
;

$g
ra
ph
->
im
g-
>S
et
Ma
rg
in
(6
0,
60
,6
0,
60
);

$g
ra
ph
->
im
g-
>S
et
An
ti
Al
ia
si
ng
()
;

$g
ra
ph
->
Se
tS
ha
do
w(
);

$g
ra
ph
->
ti
tl
e-
>S
et
($
pl
ot
_n
am
e)
;

$g
ra
ph
->
ti
tl
e-
>S
et
Fo
nt
(F
F_
FO
NT
1,
FS
_B
OL
D)
;

if
 (
$a
tt
ri
bu
te
 <
 3
)

{
$g
ra
ph
->
Se
tT
ic
kD
en
si
ty
(T
IC
KD
_V
ER
YS
PA
RS
E,
 T
IC
KD
_V
ER
YS
PA
RS
E)
;

if
 (
$l
og
_x
 =
= 
1)
 {

$g
ra
ph
->
Se
tS
ca
le
("
lo
gl
in
")
; 
 /
/ 
lo
g 
sc
al
e 
on
 x
 a
xi
s

$n
ot
us
ed
 =
 a
rr
ay
_s
hi
ft
($
ut
il
it
y_
x_
da
ta
);
  
//
 r
em
ov
e 
th
e 
'z
er
o'
 p
oi
nt

$n
ot
us
ed
 =
 a
rr
ay
_s
hi
ft
($
ut
il
it
y_
y_
da
ta
);
  
//
 r
em
ov
e 
th
e 
'z
er
o'
 p
oi
nt

} el
se
 {

$g
ra
ph
->
Se
tS
ca
le
("
li
nl
in
")
; 
 /
/ 
li
ne
ar
 s
ca
le
 o
n 
x 
ax
is

} $g
ra
ph
->
ya
xi
s-
>t
it
le
->
Se
t(
"D
is
ut
il
it
y"
);

$g
ra
ph
->
ya
xi
s-
>t
it
le
->
Se
tF
on
t(
FF
_F
ON
T1
,F
S_
BO
LD
);

$g
ra
ph
->
xa
xi
s-
>t
it
le
->
Se
t(
me
as
ur
e_
na
me
($
at
tr
ib
ut
e)
);

$g
ra
ph
->
xa
xi
s-
>t
it
le
->
Se
tF
on
t(
FF
_F
ON
T1
,F
S_
BO
LD
);

$p
lo
t 
= 
ne
w 
Sc
at
te
rP
lo
t(
$u
ti
li
ty
_y
_d
at
a,
$u
ti
li
ty
_x
_d
at
a)
;

$p
lo
t-
>S
et
Li
nk
Po
in
ts
(t
ru
e,
"r
ed
",
2)
;

}



el
se

{
$g
ra
ph
->
Se
tS
ca
le
("
te
xt
li
n"
);
  
//
 T
ex
t 
sc
al
e 
on
 x
 a
xi
s

$g
ra
ph
->
xa
xi
s-
>S
et
Ti
ck
La
be
ls
($
ut
il
it
y_
x_
da
ta
);

$g
ra
ph
->
ya
xi
s-
>t
it
le
->
Se
t(
"D
is
ut
il
it
y"
);

$g
ra
ph
->
ya
xi
s-
>t
it
le
->
Se
tF
on
t(
FF
_F
ON
T1
,F
S_
BO
LD
);

$g
ra
ph
->
xa
xi
s-
>t
it
le
->
Se
t(
me
as
ur
e_
na
me
($
at
tr
ib
ut
e)
);

$g
ra
ph
->
xa
xi
s-
>t
it
le
->
Se
tF
on
t(
FF
_F
ON
T1
,F
S_
BO
LD
);

$p
lo
t 
= 
ne
w 
Li
ne
Pl
ot
($
ut
il
it
y_
y_
da
ta
);

} $p
lo
t-
>m
ar
k-
>S
et
Ty
pe
(M
AR
K_
FI
LL
ED
CI
RC
LE
);

$p
lo
t-
>m
ar
k-
>S
et
Fi
ll
Co
lo
r(
"n
av
y"
);

$p
lo
t-
>m
ar
k-
>S
et
Wi
dt
h(
3)
;

$g
ra
ph
->
Ad
d(
$p
lo
t)
;

$g
ra
ph
->
St
ro
ke
()
;

//
in
cl
ud
e 
("
..
/j
pg
ra
ph
.p
hp
")
;

//
in
cl
ud
e 
("
..
/j
pg
ra
ph
_l
in
e.
ph
p"
);

//
$l
ab
el
s 
= 
ar
ra
y(
"O
ct
 2
00
0"
,"
No
v 
20
00
",
"D
ec
 2
00
0"
,"
Ja
n 
20
01
",
"F
eb
 2
00
1"
,"
Ma
r 
20
01
",
"A
pr
 2
00
1"
,"
Ma
y 
20
01
")
;

//
$d
at
ay
 =
 a
rr
ay
(1
.2
3,
1.
9,
1.
6,
3.
1,
3.
4,
2.
8,
2.
1,
1.
9)
;

//
$g
ra
ph
 =
 n
ew
 G
ra
ph
(3
00
,2
50
,"
au
to
")
;

//
$g
ra
ph
->
im
g-
>S
et
Ma
rg
in
(4
0,
40
,4
0,
80
);

//
$g
ra
ph
->
im
g-
>S
et
An
ti
Al
ia
si
ng
()
;

//
$g
ra
ph
->
Se
tS
ca
le
("
te
xt
li
n"
);

//
$g
ra
ph
->
Se
tS
ha
do
w(
);

//
$g
ra
ph
->
ti
tl
e-
>S
et
("
Ex
am
pl
e 

sl
an
te
d 

X-
la
be
ls
")
;

//
$g
ra
ph
->
ti
tl
e-
>S
et
Fo
nt
(F
F_
VE
RD
AN
A,
FS
_N
OR
MA
L,
18
);

//
$g
ra
ph
->
xa
xi
s-
>S
et
Fo
nt
(F
F_
AR
IA
L,
FS
_N
OR
MA
L,
11
);

//
$g
ra
ph
->
xa
xi
s-
>S
et
Ti
ck
La
be
ls
($
la
be
ls
);

//
$g
ra
ph
->
xa
xi
s-
>S
et
La
be
lA
ng
le
(4
5)
;

//
$p
1 
= 
ne
w 
Li
ne
Pl
ot
($
da
ta
y)
;

//
$p
1-
>m
ar
k-
>S
et
Ty
pe
(M
AR
K_
FI
LL
ED
CI
RC
LE
);

//
$p
1-
>m
ar
k-
>S
et
Fi
ll
Co
lo
r(
"r
ed
")
;

//
$p
1-
>m
ar
k-
>S
et
Wi
dt
h(
4)
;

//
$p
1-
>S
et
Co
lo
r(
"b
lu
e"
);

//
$p
1-
>S
et
Ce
nt
er
()
;

//
$g
ra
ph
->
Ad
d(
$p
1)
;

//
$g
ra
ph
->
St
ro
ke
()
;

?>



< 
ut

ili
ty

_p
lo

t.p
hp

 >
<? //
 T
hi
s 
pa
ge
 p
ri
nt
s 
th
e 
di
su
ti
li
ty
 f
un
ct
io
n 
sp
ec
if
ie
d 
by
 $
at
tr
ib
ut
e.

// //
 (
C)
 2
00
2 
Cu
rt
is
 L
. 
Sm
it
h.
  
Al
l 
ri
gh
ts
 r
es
er
ve
d.

// //
 V
ar
ia
bl
es
 t
ha
t 
ar
e 
re
qu
ir
ed
 t
o 
be
 p
as
se
d 
to
 t
hi
s 
mo
du
le
:

// //
 $
pa
ge
_n
am
e 
  
  
  
  
  
  
 T
ex
t 
to
 s
ho
w 
fo
r 
th
e 
te
xt
 a
t 
to
p 
of
 p
ag
e

//
 $
pa
ge
_t
it
le
  
  
  
  
  
  
 T
ex
t 
to
 s
ho
w 
ab
ov
e 
de
sc
ri
pt
io
n

//
 $
pa
ge
_d
es
cr
ip
ti
on
  
  
  
 T
es
t 
to
 s
ho
w 
fo
r 
th
e 
pa
ge
 d
es
cr
ip
ti
on

//
 $
th
e_
st
ep
  
  
  
  
  
  
  
 I
nt
eg
er
 s
te
p 
nu
mb
er
 (
1 
to
 5
)

//
 $
pa
ge
_t
ab
le
  
  
  
  
  
  
 H
TM
L 
fo
r 
th
e 
ta
bl
e 
co
nt
ai
ni
ng
 t
he
 d
at
a 
co
ll
ec
ti
on
.

//
 $
at
tr
ib
ut
e 
  
  
  
  
  
  
 T
he
 d
is
ut
il
it
y 
fu
nc
ti
on
 t
o 
pl
ot
 (
1 
= 
co
st
, 
2 
= 
do
se
, 
et
c.
)

//
 l
oa
d 
th
e 
di
su
ti
li
ty
 f
un
ct
io
ns

re
qu
ir
e(
"f
un
c_
ut
il
it
y.
ph
p"
);

//
 D

ef
in
ed
 n

ee
de
d 

va
ri
ab
le
s.

// $P
ag
e_
Ti
tl
e 
= 
"U
ti
li
ty
 P
lo
t"
;

$t
he
_s
te
p 
= 
0;

?> <h
tm
l>

<h
ea
d>

<t
it
le
>I
nc
id
en
t 
Ut
il
it
y 
Pl
ot
</
ti
tl
e>

<L
IN
K 
RE
L=
st
yl
es
he
et
 T
YP
E=
"t
ex
t/
cs
s"
 H
RE
F=
"h
tt
p:
//
ps
a.
mi
t.
ed
u/
PS
A.
cs
s"
>

</
he
ad
>

<? //
 n
ow
 s
ho
w 
th
e 
he
ad
er
 (
af
te
r 
/h
ea
d)

re
qu
ir
e(
"p
ag
e_
he
ad
er
.p
hp
")
;

?> <c
en
te
r>

 <
sp
an
 c
la
ss
="
ar
ia
l-
la
rg
e"
>

 <
a 
hr
ef
="
va
lu
e_
tr
ee
_c
on
si
st
en
cy
.p
hp
">
<i
mg
 s
rc
="
im
ag
es
/b
ac
k_
bu
tt
on
.g
if
" 
wi
dt
h=
"2
5"
 h
ei
gh
t=
"2
5"
 b
or
de
r=
"0
"

al
t=
"b
ac
k"
>&
nb
sp
;B
ac
k&
nb
sp
;<
/a
>&
nb
sp
;&
nb
sp
;&
nb
sp
;

 <
a 
hr
ef
="
ut
il
it
y_
sh
ow
_d
at
a.
ph
p?
at
tr
ib
ut
e=
<?
 p

ri
nt
($
at
tr
ib
ut
e)
; 
?>
&l
og
_x
=<
? 
pr
in
t(
$l
og
_x
);
 ?
>"
><
im
g 
sr
c=
"i
ma
ge
s/
fo
rw
ar
d_
bu
tt
on
.g
if
"

wi
dt
h=
"2
5"
 h
ei
gh
t=
"2
5"
 b
or
de
r=
"0
" 
al
t=
"b
ac
k"
>&
nb
sp
;S
ho
w 
Da
ta
&n
bs
p;
</
a>

 <
/s
pa
n>

</
ce
nt
er
>

<d
iv
 a
li
gn
="
ce
nt
er
">

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"3
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
80
0 
al
ig
n=
ce
nt
er
>

 <
tr
 b
gc
ol
or
="
#9
99
9C
D"
 a
li
gn
="
ce
nt
er
" 
cl
as
s=
"a
ri
al
-m
ed
-b
ol
d"
>

  
<t
d>

  
  
<f
or
m 
ac
ti
on
="
ut
il
it
y_
pl
ot
.p
hp
" 
me
th
od
="
po
st
">

  
  
Ut
il
it
y 
=

  
  
<s
el
ec
t 
na
me
="
at
tr
ib
ut
e"
 s
iz
e=
"1
">

  
  
<?

  
  
fo
r 
($
j 
= 
1;
 $
j 
<=
 6
; 
$j
++
) 
{

  
  
  
pr
in
t 
"<
op
ti
on
 "
;

  
  
  
if
 (
$a
tt
ri
bu
te
 =
= 
$j
) 
{ 
pr
in
t(
"S
EL
EC
TE
D 
")
; 
}

  
  
  
pr
in
t 
"v
al
ue
 =
 $
j>
";



  
  
  

pr
in
t 
me
as
ur
e_
na
me
($
j)
."
\n
";

  
  
}

  
  
?>

  
  
</
se
le
ct
>

  
  
&n
bs
p;
&n
bs
p;
&n
bs
p;
Lo
ga
ri
th
mi
c 
X?

  
  
<s
el
ec
t 
na
me
="
lo
g_
x"
 s
iz
e=
"1
">

  
  
<o
pt
io
n 
<?
 i
f 
($
lo
g_
x 
==
 1
) 
{ 
pr
in
t(
"S
EL
EC
TE
D 
")
; 
} 
?>
va
lu
e=
"1
">
Ye
s

  
  
<o
pt
io
n 
<?
 i
f 
($
lo
g_
x 
==
 0
) 
{ 
pr
in
t(
"S
EL
EC
TE
D 
")
; 
} 
?>
va
lu
e=
"0
">
No

  
  
</
se
le
ct
>

  
  
<i
np
ut
 t
yp
e=
"s
ub
mi
t"
 v
al
ue
="
Up
da
te
 p
lo
t"
>

  
  
</
fo
rm
>

  
</
td
>

 <
/t
r>

</
ta
bl
e>

<b
r>

<t
ab
le
 b
or
de
r=
"0
" 
ce
ll
pa
dd
in
g=
"3
" 
ce
ll
sp
ac
in
g=
"0
" 
wi
dt
h=
80
0 
al
ig
n=
ce
nt
er
>

 <
tr
 a
li
gn
="
ce
nt
er
" 
cl
as
s=
"a
ri
al
-m
ed
-b
ol
d"
>

  
<t
d>

  
  
<i
mg
 s
rc
="
ut
il
it
y_
ma
ke
pl
ot
.p
hp
?a
tt
ri
bu
te
=<
? 

pr
in
t(
$a
tt
ri
bu
te
);
 ?
>&
lo
g_
x=
<?
 p
ri
nt
($
lo
g_
x)
; 
?>
" 
al
t=
"u
ti
li
ty
 p
lo
t"
 w
id
th
="
70
0"

he
ig
ht
="
60
0"
 b

or
de
r=
"0
">

  
</
td
>

 <
/t
r>

</
ta
bl
e>

<b
r>

<?
 r

eq
ui
re
("
pa
ge
_f
oo
te
r.
ph
p"
) 

?>
</
di
v>

</
bo
dy
>

</
ht
ml
>
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E. Source Code for Discrete Event Simulation of System
Performance.

Below is the simulation code for a 1-of-3 system, with a component failure rate of  2×10-5/hr, a

mission time of 2400 hours.  Two cases are modeled, the first without repair (no spares) and the

second is with the potential for repair.  The code is written in Microsoft’s Visual Basic for

Applications (VBA) and was developed within the Excel 97 environment.  Following the code

are numerical calculations comparing simulation against traditional static type logic models.

‘

‘ System simulation (c) 2002 Curtis L. Smith.  All rights reserved.
‘
Dim I As Integer, J As Integer, K As Integer, L As Integer
Dim M As Integer, NumberOfTrips As Integer
Dim Spares As Integer, Current_Spares As Integer
Dim Iterations As Integer, Time_Steps As Integer, NumPT As Integer
Dim Num_Failed As Integer, Failure_Criteria As Integer
Dim install_time As Double, PT_Train As Double, lambda As Double
Dim Sys_Un As Double, PT_Unavailability As Double
Dim PT_Pt_Unavailability As Double, E_Trips As Double
Dim failure_state As Boolean, Use_Spares As Boolean
Dim temp_string As String

Iterations = 20000  ' Number of iterations
Time_Steps = 2400   ' Check at one hour intervals
NumPT = 4           ' Total number of pressure transducers

ReDim PT_failure(NumPT, Time_Steps) As Boolean
ReDim Point_PT(NumPT, Iterations) As Boolean
ReDim PT(NumPT, Iterations) As Double
ReDim System(Time_Steps) As Boolean
ReDim Sys_Unavailability(Iterations) As Double
ReDim Shutdown_Times(Iterations) As Integer
ReDim Dead_Time(NumPT) As Integer

' Shuffle the random number generator
Randomize

' Initialize the time to install a spare
install_time = Range("B2").Value
' Initialize the failure rate for a pressure transducer
lambda = Range("B3").Value
' Initialize the system failure criteria for the system
Failure_Criteria = Range("B4").Value

' When J = 1 --> No spares
' J = 2 --> Unlimited spares
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For J = 1 To 2      ' Different boundary condition cases.
    Randomize
    For L = 1 To Iterations
        ' Print out which iteration we are on...
        Cells(11, 1) = L
        DoEvents

        If J = 1 Then
            Spares = 0
            Use_Spares = False
        End If
        If J = 2 Then
            Spares = 1000
            Use_Spares = True
        End If
        Current_Spares = Spares

        ' Initialize loop variables
        For K = 1 To NumPT
            Dead_Time(K) = 0
        Next
        ' At t=0, transducer #4 is inoperable (but can be fixed if
        ' another one fails)
        Dead_Time(4) = Time_Steps + 1

        For I = 1 To Time_Steps
            Num_Failed = 0
            ' Check each PT
            For K = 1 To NumPT
                If I <= Dead_Time(K) Then
                    ' Check to see if we are in a dead time (under
                    ' spare, failed waiting for spare, etc.)
                    failure_state = True
                Else
                    If Rnd() <= lambda Then
                        failure_state = True
                        ' Check to see if spares are allowed, and if
                        ' any are available...
                        If Use_Spares = True Then
                            If Current_Spares >= 1 Then
                                ' A spare is available, so use it
                                Current_Spares = Current_Spares - 1
                                ' Figure in time to install spare
                                Dead_Time(K) = I + install_time
                            Else
                                ' Fail the component until the end of
                                ' mission since all spares are gone
                                Dead_Time(K) = Time_Steps + 1
                            End If
                        Else
                            ' Fail component until end of mission
                            ' since no spares to use.
                            Dead_Time(K) = Time_Steps + 1
                        End If
                    Else
                        failure_state = False
                    End If
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                End If

                ' Set the PT to either up (FALSE) or down (TRUE)
                PT_failure(K, I) = failure_state
                If failure_state = True Then
                    Num_Failed = Num_Failed + 1
                End If
            Next
            ' Determine if system is failed (via failure criteria)
                If Num_Failed >= Failure_Criteria Then
                    System(I) = True
                    ' If the system just failed, then plant is shut
                    ' down and all components fixed
                   If (System(I-1)=False) And (Use_Spares=True) Then
                        For K = 1 To NumPT
                            Dead_Time(K) = I + install_time
                        Next
                    End If
                End If
        Next I ' End time step loop for L'th iteration

        ' Now determine statistics
        ' Check each PT
        For K = 1 To NumPT
            Point_PT(K, L) = PT_failure(K, Time_Steps)
            ' Store the end point (for the pt. wise calc)
            PT_Train = 0
            For I = 1 To Time_Steps
                If PT_failure(K, I) = True Then
                    PT_Train = PT_Train + 1
                End If
                PT_failure(K, I) = False  ' Reset after counting
            Next
            PT(K, L) = PT_Train / Time_Steps
        Next K

        ' Now determine system statistics
            Sys_Un = 0
            NumberOfTrips = 0
            For I = 1 To Time_Steps
                If System(I) = True Then
                    Sys_Un = Sys_Un + 1
                    ' Check to see if we are at the "end" of the
                    ' failure time
                    If I < Time_Steps Then
                        If System(I + 1) = False Then
                            NumberOfTrips = NumberOfTrips + 1
                        End If
                    Else
                        If System(I) = True Then
                            NumberOfTrips = NumberOfTrips + 1
                        End If
                    End If
                End If
                System(I) = False ' Reset after counting variable
            Next I
            Sys_Unavailability(L) = Sys_Un / Time_Steps
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            Shutdown_Times(L) = NumberOfTrips
    Next L ' End iteration loop

    ' Now determine pressure transducer statistics
    For K = 1 To NumPT
        PT_Unavailability = 0
        PT_Pt_Unavailability = 0
        For L = 1 To Iterations
            PT_Unavailability = PT_Unavailability + PT(K, L)
            If Point_PT(K, L) = True Then
                PT_Pt_Unavailability = PT_Pt_Unavailability + 1
            End If
        Next
        PT_Unavailability = PT_Unavailability / Iterations
        PT_Pt_Unavailability = PT_Pt_Unavailability / Iterations
        ' Print out info for the PT trains
        Cells(4 + K, 3 + J) = PT_Unavailability
        Cells(9 + K, 3 + J) = PT_Pt_Unavailability
    Next
    ' Now determine system statistics
    Sys_Un = 0
    NumberOfTrips = 0
    For L = 1 To Iterations
        Sys_Un = Sys_Un + Sys_Unavailability(L)
        NumberOfTrips = NumberOfTrips + Shutdown_Times(L)
        ' Reset after counting
        Shutdown_Times(L) = 0
    Next
    Sys_Un = Sys_Un / Iterations
    E_Trips = NumberOfTrips / Iterations
    ' Print out info for the system
    Cells(15, 3 + J) = Sys_Un
    ' Print out expected number of trip (shutdowns)
    Cells(17, 3 + J) = E_Trips
Next
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We ran several test cases (for a three train system) to determine the expected unreliability of the system

over a mission time of 2400 hours.  For these calculations, we varied the component failure rate to see the

affect, if any, on the resulting system failure probability.  Our results are shown in Figures E-1 through E-

3.  In these plots, we show four curves.  The first curve is labeled “MCUB” and represents the minimal

cut set upperbound from a static fault tree analysis.  One should notice that in every case, the MCUB is a

conservative calculation for the average unreliability.  The second curve is labeled “exact” and represents

the analytic evaluation via integration.  The third curve is labeled “simulation” and represents the

simulation approach described earlier in this Appendix.  The fourth curve is labeled “DT simulation” and

represents an improved simulation technique where the delta time (hence the DT) is varied slightly as a

function of lambda.  This variation in the delta time step allows us to reduce the calculation time and, at

the same time, avoid numeric precision problems seen when the probability per time step becomes small.

Both simulation approaches match the exact calculation very well, but the “DT simulation” is closer to

the exact value in almost every case.

Figure E-1.  Simulation results for a 1-of-3 system as a function of the failure rate lambda.
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Figure E-2.  Simulation results for a 2-of-3 system as a function of the failure rate lambda.
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Figure E-3.  Simulation results for a 3-of-3 system as a function of the failure rate lambda.
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